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Ceemjiou naMxmu 

BiLieiiinuiibi HeauoeHbi 

KHHUIKO 

BBeaemie 

3a nocne^HHe noJiBeica KpaftHe aiayanbHOH CTana npo6neMa npo- 
HHKHOBeHHa h HaTypanHjauHH >khbmx opraHH3MOB 3a npeaenbi hx hcto- 
pHHecKHX apeanoB. IlocToaHHO ycHUHBatomeeca aHTponoreHHoe 
npeo6pa30BaHHe ecTecTBeHHofi cpe^bi b coBOKynHocTH c rjio6ajibHbiMH 

reOKJIHMaTHHeCKHMH H3MeHeHHaMH, pe3KO aKTHBH3HpOBaBfflHMHCa c 

nocJieflHHX aecaTHJieTHH XX BeKa, Bbi3BanH ycKopemie npoueccoB 
TpaHC(j)opMaii:HH apeanoB MHornx bh^ob pacTeHHH h >khbothbix (flre6y- 
a^3e, 2002; Gollash et al., 2003; Swaminathan, 2003; IlaBiioB h jsp., 
2005). HanGonee npHCTanbHoe BHHMaHHe, Hap>my c coicpameHHeM apea- 
jiob pa^a BHflOB, BM3biBaioT npoueccbi B3pbiBHoro paciiiHpeHHa apeanoB, 
npHBOflamne k 6bicTpbiM H3MeHeHHaM He tojibko 30oreorpacj)HHecKoro 
CTaTyca pernoHOB, ho h Bcefi opraHH3aHHH B3aHMOCBa3efi h OTHomeHHH 

BHyTpH 3KOCHCTCM. IlpeCHOBO/IHbie 3KOCHCTeMbI KOHTHHeHTaJIbHblX BO- 

XloeMOB EBponbi 0Ka3anHCb b HHCJie HanGonee 3aTpoHyTbix HenoBene- 
ckoh fleaTejiBHocTbio (MacniTa6Hoe 3aperyjiHpoBaHHe 6onbniHHCTBa 
KpynHbix h cpeflHHX peHHbix CHCTeM). TaioKe b BOfloeMax EBponbi apico 
BMpa>KeHM h 3(j)(j)eKTbi raoGanbHoro noTenjieHHa (noBbinreHHe cpe^He- 
roflOBbix TeMnepaTyp noBepxHocmbix boa cymn, ycTOHHHBbifi pocT mh- 
HepanH3aHHH h tpo(J)hocth) (Slynko et al., 2002; Leppakoski et al., 2002; 
Schindler, Parker, 2002; Huber, Knutti, 2012). 

BceneHHe Hy>KepoflHbix bh^ob noTeHnHaiibHO onacHO KaK H3-3a He- 
nocpeacTBeHHoro 3KOHOMHHecicoro ymep6a, HaHocHMoro BcejieHHeM, 
TaK h nepe3 BJiHaHHe aflBenrHBHbix bh^ob Ha 6Hopa3Hoo6pa3He pernoHa 
b nenoM. BceneHHM cnoco6Hbi He tojibko KOHicypHpoBaTb h BbrrecHaTb 
KopeHHbix oGHTaTenefl, ho h ycneuiHo rH6pwiH3HpoBaTb c hhmh, hto 
eme 6onee 3aTpyflHaeT npeflcica3aHHe 3kohomhh6ckhx h 3KOJiorHHecKHx 
nocJieflCTBHH GnonorHHecKHX HHBa3HH (Heger, Trepl, 2003; Graziani et 
al., 2003; Largiader, 2007). 

Ha coBpeMeHHOM 3Tane pojib ny>KepoflHbix bh^ob b BOfloeMax MHpa 
Bee 6onee yBenHHHBaeTca. TaK, b BenHKHx 03epax KonHnecTBo a^BeH- 
thbhmx BHflOB cocTaBnaeT 6anee 4% (Fuller et al, 1999), b HXTHO(j)ayHe 
pa3JiHHHbix BOfloeMOB EBponbi - jxo 20% (Kottelat, Freyhof, 2007; Riv- 
ers..., 2009). OflHHM H3 caMbix pacnpocTpaHeHHbix h HanGonee MHoro- 
HHcneHHbiM npeflCTaBHTejieM pbi6-BceneHneB b EBponencKOH nacTH 



Pocchh aBJiaeTca HepHOMopcKO-KacnnHcicaa Tionbica Clupeonella cul- 
triventris (Nordmann, 1840). C HananoM MaccoBoro rnflpocTpoHTeJibCT- 
Ba TionbKa Hanana 3KcnaHcnio no BOfloxpaHHnnmaM J\nenpa (AM6po3, 
1956). C 1960-x roflOB flaHHbin bh^ HannHaeT 3HeprHHHO pacceJiaTbca b 
nenaraanH BOfloxpaHHnniH HroKHen n CpeflHefi Bourn (LUapoHOB, 
1971), a k Hanany XXI b. 3Ta pu6a ocBOHJia BOfloxpaHHnnma BepxHefi 
Bourn n IHeKCHM bhitotb jio Eenoro 03epa (Slynko et al., 2002). Yc- 
neniHon 3KcnaHCHH ttojibkh npn 3aperynHpoBaHHH KpynHtix peK cno- 
co6cTBOBano 3HaHHTeJH>Hoe pacniHpeHHe nejiarnajin, yBenHHeHHe 

TpO(j)HOCTH BOflOeMOB H o6HJIbHOe pa3BHTHe 300IIJiaHKTOHa (U,nnnaKOB, 

1974). Ha6nioflaBffleeca Ha coBpeMeHHOM 3Tane noBbinreHne cpeflHero- 
flOBbix TeMnepaTyp bo^m h yxuiHHeHHe BereTaHHOHHoro nepnoaa TaioKe 
6jiaronpHaTCTBOBano HaTypanH3anHH ttojibkh b ceBepHbix BOfloxpaHH- 
nninax (OcHnoB, 2006). 

HecMOTpa Ha paa cneHHajibHbix HccneflOBaHHH (Eepr, 1948; Bna- 
OTMHpoB, 1950; CBeTOBHflOB, 1952) ro chx nop oGcyamaioTca bh^oboh 
CTaTyc h TaKCOHOMHHecKHe OTHonieHHa BHyTpn pofla Clupeonella (Kot- 
telat, 1997; EoryuKaa, HaceKa, 2004; Kottelat, Freyhof, 2007). 

Othochtcjibho xopouio H3yneHa 6Honorna ttojibkh ecTecTBeHHon- 
CTopHHecKofi HacTH apeana - A30BCKoro h KacnnncKoro Mopefi (Cbcto- 
BHflOB, 1952; JlyH, 1978; npnxonbKO, 1979). B HayHHofi JinrepaType 
HMeeTca paa pa6oT, nocBaineHHbix 6HonornHecKHM oco6eHHocTaM 
ttojibkh b hoboh cpen,e o6nTaHna. TaKHe HCCJie^OBaHHa BbinonHeHM niia 
nonynaHHH ttojibkh Jlnecrpa (BnaflHMHpoB, 1951), ,fl,Henpa (Bjia^HMH- 
poB h np., 1964; CyxofiBaH, BaTHaHHHa, 1989), peK J\on h MaHMH (Tpo- 
hhkhh, U,yHHKOBa, 1988). B Bojdkckom KacKa^e royneHa TioJibKa 
KyfiGbimeBCKoro (Ky3HeupB, 1973; Ko3jiobckhh, 1984, 1987; 
Kozlovsky, 1991), KaMCKoro h Botkhhckofo BOfloxpaHnnnin (IlyHiKHH, 
AHTOHOBa, 1977, AHTOHOBa, IlyHiKHH, 1985; TopHH, 1991). Ilonpo6Ho 

paCCMOTpeHM BOCnpOH3BOflCTBO, pOCT, nHTaHHe H pOJIb TIOJIBKH b pu6- 
HOM C006meCTBe BepXHeBOIDKCKHX BOflOXpaHHJIHHI (KHaHIKO, CnMHbKO, 

2003; KnaniKO, 2004; KnauiKO h np., 2006; OcnnoB, 2006). HMeiOTca 
naHHbie no oco6eHHOCTaM jninHflHoro o6MeHa (XantKO, 2007), anno- 
3hmhoh H3MeHHHBOCTH (Cjhjhbko, JlanyuiKHHa, 2003; Karabanov, 
Slynko, 2005) h RAPD-aHanroy (CranGyHOBa, Cjhjhbko, 2005) ttojibkh 
b HOBbix nacTax apeana. 

TeM He MeHee, cneHnajibHbix nccneflOBaHHH, nocBamemnjx reHe- 
THKO-6HoxnMHHecKHM aaanranHaM n nonynaHHOHHOH CTpyKType Tionb- 
kh b npeaenax Bcero ee coBpeMeHHoro apeana, He npoBoanjiocb. BMecTe 



c TeM, nHinb H3yneHHe oco6eHHocTefi BHyTpHioieTOHHoro MeTa6onH3Ma 
h reHeTHHecKofi aeTepMHHauHH 3thx npoueccoB no3BOJiaeT onpeaenHTB 
CTpaTerHio reHeTHKO-6HOXHMHHecKHX aflarrrauHH npn 3KcnaHCHH ,naH- 
Horo BH^a. IlpHMeHeHHe cpaBHHTeJibHoro aHanH3a nonyjiaijHOHHOH 
CTpyKTypBi no BceMy apeany pbi6bi no3BonaeT ycTaHOBHTB MHKpo(j)Hiio- 
reHe3 oxaeJiBHBix nonynauHH h onpeaenHTB HepapxHHecicyio CTpyiaypy 
KpynHBix rpynn nonynauHft 3Toro BH^a. 

Abtop CHHTaeT cbohm ^ojitom BBipa3HTi> rjiy6oKyio 6naroxiapHOCTi> BceM 
KOJineraM, c kotopmmh Ha npoTJDKeHHH MHornx neT npoBoziHJi coBMecTHtie 
HccneziOBaHHH. B nepByio onepexn, xony no6naroxiapHTi> k.6.h. K)pHJi Bjwih- 
cnaBOBHHa Cjibihbko (HBBB PAH) 3a ctojib HHTepecHyio TeMaTHKy, pyKOBO- 

/ICTBO, KpHTHHeCKHe 3aMeHaHHH H o6cy>KZieHHe pe3yJIBTaTOB HCCJie^OBaHHH. 

OnpezieneHHe MecTa tiojibkh h ee ponH b npecHOBoxmtix 3K0CHCTeMax 6tmo 6ti 

HeB03MO>KHO 6e3 nOMOIHH K.6.H. BajieHTHHBI HBaHOBHBI Kjmihko (HBBB PAH). 

3a neHHtie 3aMenaHHJi h KOHcyntTauHH no Been pa6oTe xony Btipa3HTi> orpoM- 
Hyio 6naroziapHOCTi> k.6.h. AneKcaHjipy AHaTonteBHHy MaxpoBy (Hn33 
PAH). OrpoMHaa 6naroflapHOCTL> BceM ynacTHHicaM KOMnneKCHtix 3Kcne;ninHH 
HBBB PAH, oco6eHHo: ^.6.h. K).B. TepacHMOBy, k.6.h. A.H. KactjmoBy, m.h.c. 
M.H. ManHHy, m.h.c. J\.J\. naBJicray, r.6.h. B.H. JIa3apeBOH, k.6.h. 
B.H. MapTeMtHHOBy, ^.6.h. B.F. TepemeHKo, k.6.h. A.B. TioTHHy h k.6.h. 
B.B. XantKo. C6op MaTepnana 6 tin 6ti HeB03Mo>KeH 6e3 noMomH: Ha FoptKOB- 
ckom h He6oKcapcKOM BOZloxpaHHJiHmax - k.6.h. A.A. KneBaKHHa (Hn>Keropozi- 
CKoe oT^eneHHe TocHHOPX); b Poctobckoh o6ji. - k.6.h. A.3. Bhtkobckoto 
(A3HHHPX); Ha KacnHHCKOM Mope - ZI-6.H. A.K. YcTap6eKOBa (/JarHLJ PAH); 
Ha CapaTOBCKOM h Bonrorpa^cKOM Bo^oxpaHHJiHmax - k.6.h. 
KD.A. MajiHHHHOH (CapaTOBCKoe oT^eneHHe TocHHOPX); b nepMCKOM Kpae - 
T.J1. KyjieBCKoii (AuMHHHCTpannji r. nepMH); Ha TeppHTopHH YKpaHHti - 
k.6.h. P. A. Hobhukoto (,HHy). OT^entHyio 6naroxiapHOCTi> xony BL.ipa3HTL> aica- 
^eMHKy, #.6.h. KDpHio HDnHaHOBHHy J\re6yaR3e (Hn33 PAH) HeoxmoicpaTHo 
noMoraBinero MHe b cno>KHi>ie nepnoxiBi >kh3hh. 

BtmonHeHHe HacrojiineH pa6oTti 6tmo 6bi HeB03Mo>KHo 6e3 noxmep>KKH 
CoBeTa no rpanraM npe3HjieHTa Pocchhckoh <J>e,ziepanHH fljia rocy^apcTBeHHOH 
noxwep>KKH mojio^bix poccHHCKHX yneHtix - KaH^H/iaTOB HayK, npoeKT MK- 
1793.2011.4 «3Konoro-reHeTHHecKHe MexaHH3Mti ajianTauHH ny>KepoxiHi>ix 

BH^OB ptl6 B npeCHOBO^HBIX 3KOCHCTeMaX EBponencKOH HaCTH Pocchh». 



TjiaBa 1. 
TaKCOHOMHiecKHH CTaTyc, coBpeMeHHbiii apeai h 6HOJiorHHecKaa 

XapaKTepHCTHKa HepHOMOpCKO-KaCIIHHCKOH TMJIbKH. 

MexaHH3Mbi a uunaiuni k hobum yciOBHHM o6iiTaiiiin 

1.1. TaKCOHOMHHecKHH CTaTyc h HCTopHnecKHH apeaji poaa Clu- 
peonella Kessler, 1877 

EonbiiiHHCTBo cenbfleBbix Clupeidae (150 H3 190 bh^ob) o6HTaioT b 
Mopax TponHHecKofi h cy6TponHHecKofi 30hm. B yMepeHHbix nmpoTax 
pacnpocTpaHeHa cpaBmrrenbHO He6anbniaa nacTb npeflCTaBHTenefi ce- 
MeficTBa, b KOTopyio bxo/wt poflbi, pacnpocTpaHeHHbie b 6opeanbHOH h 
Gonbmefi nacTH cy6apKTHHecKofi o6jiacTax (okojio 20 bh^ob) (CBeTOBH- 
AOB, 1952). 

HepHOMopcKO-KacnHHCKaa TionbKa othochtcji k pojry Clupeonella 
Kessler, 1877, b kotopom Ha HacroamHH momcht BbmeJiaiOTca 4 BHTja: 
nepHOMopcKO-KacnHHCKaa TionbKa - Clupeonella cultriventris 
(= C. delicatula) (Nordmann, 1840), 6onbfflerna3aa TionbKa Clupeonella 
grimmi Kessler, 1877, aHHoycoBH^Haa TionbKa Clupeonella engrauli- 
formis (Borodin, 1904) h a6paycKaa TioJibKa Clupeonella abrau 
(Maljatskij, 1930) (CBeTOBH^oB, 1952; ATJiac..., 2003). ^lepHOMopcKo- 
KacnHHCKaa, aHHoycoBH^Haa h 6oJibmerjia3aa TionbKH >KHByT b KacnHH- 
ckom Mope, A30BCKoe h HepHoe Mopa HacenaeT tojibko nepHOMopcKo- 
KacnHHCKaa TionbKa. PenHKTOBaa a6paycKaa TionbKa >KHBeT nnnib b 03. 
A6pay B03ne r. Hobopocchhck, k 3TOMy ace BH/iy, KaK npaBHno, othocjit 
h TionbKy H3 03. A6ynHOHfl (Typuna) (ATJiac. . ., 2003). 

PaHee HepHOMopcico-a30BCKaa h KacnHncicaa TionbKH (khjibkh) 
o6mhho o6beflHHanHCb b JiHTepaType b o^hh bh^ noa Ha3BaHHeM Clu- 
peonella delicatula (Nordmann, 1840) (Eepr, 1948; Cb6tobh/iob, 1952). 
CTapniHM npHro^HMM chhohhmom fljia nepHOMopcKon TionbKH aBJiaeTca 
Ha3BaHHe Clupea cultriventris Nordmann, 1840 (Svetovidov, 1973). B 
HacToamee BpeMa BajnmHMM CHnraeTca Ha3BaHHe Clupeonella 
cultriventris (Nordmann, 1840) (PenieTHHKOB h jrp., 1997; Ahhothpo- 
BaHHbiM. . ., 1998; Araac. . ., 2003; Eorynicaa, HaceKa, 2004). 

ITo JI.C. Eepry (1948) b ceBepo-BocTOHHoS Hacra ^epHoro Mopa, 
A30bckom h KacriHHCKOM Mopax h b HH30Bbax peK 6acceHHa 3toh nacTH 
IloHTO-KacnHa o6HTaeT bh^ c HOMemcnaTypHMM Ha3BaHHeM o6mkho- 
BeHHaa TioJibKa, Clupeonella delicatula (Nordmann, 1840). 
Ha ocHOBaHHH reorpacj)HHecKOH npnypoHeHHOCTH h OTfleJibHbix Mopcj)o- 
norHHecKHX pa3HHHHH JI.C. Eepr Bbiflenan TaioKe flBa noflBH^a: napxanb- 
cicaa TioJibKa (03. ^lapxan h 3aTOHM Bourn y CapaTOBa) h HepHOMopcicaa 



TianbKa (ceBepo-3arraflHaa nacTb ^lepHoro Mopa, jieiibTa JJynan, ,Z],HecT- 
POBckhh, ByrcKHH, KynypraHCKHH h ^HenpoBCKHH JiHMaHbi). 
A.H. CBeTOBHflOB (1943; 1945), TaK>Ke npeHMymecTBeHHo Ha ocHOBaHHH 
reorpacj)HHecKOH npHyponeHHOCTH h HeKOTopux Mopcj)OJiorHHecKHX 
pa3HHHHH noflpa3fleJiHn bha Ha ,HBa nojjBHfla - HepHOMopcKO-a30BCKaa 
(C. d. delicatuld) h KacnnncKaa TionbKa (C. d. caspia). B.H. Bna^HMnpoB 
(1950) b cbok) onepeflb pa3flenHn HepHOMopcKo-a30BCKyio TionbKy Ha 
flBa noflBH^a - nepHOMopcicyio (C. <i delicatula) h a30BCKyio 
(C. <i azovi). B /janbHeHHieM ot pa3flejieHHa BH,na Ha noflBH^M 6mjio 
pemeHo 0TKa3aTbca (AHHOTHpoBaHHbifi. .., 1998). BMecTe c TeM, a30Bo- 
nepHOMopcKHe, Bonro-KacnHHCKHe h napxanbCKHe nonynaHHH tkwibkh 
no-npe>KHeMy paccMaTpHBaioTca b CTaTyce OTfleJibHbix noflBH^OB (Eo- 
ryuKaa, HaceKa, 2004). M. KorreJia (Kottelat, 1997; Kottelat, Freyhof, 
2007) Ha He3HaHHTeni>Hi,ix Mop(j)onorHHecKHX pa3HHHHax o6ocHOBMBaeT 
MHeHHe, hto cynjecTByeT neTbipe caMocToaTejibHbix BH,na npecHOBOfl- 
hbix TioneK: KacnHficicaa (C. caspia), nepHOMopcicaa (C. cultriventris), 
a6payccKaa (C. abrau) h npecHOBOflHaa (C. tcharchalensis). 

K Hanany XXI b. apean HepHOMopcKO-KacnHHCKOH ttojibkh oxBa- 
TMBaeT A30BCKoe Mope, onpecHeHHbie ynacTKH ^lepHoro Mopa, HH30Bba 
peK J\on, Ky6aHt, BO/joxpaHHnHma ,fl,Henpa, peKH Byr, J\ylqct\), JXynw. 
KacnnficKaa nonyjMHHa tiojibkh BCTpenaeTca no BceMy KacnnMcKOMy 
Mopio ot npnGpoKHbix pafioHOB HpaHa, TypKMeHHH, A3ep6aHfl>KaHa, 
Ka3axcTaHa j\o hh30bhh Bourn. C Hanajia 1950-x ro^OB TionbKa pacce- 
nHJiacb no aKBaTopHn peK Bonra n KaMa (Cbctobhaob, 1952; MroKOB, 
A6aeB, 1968; IlyniKHH, AHTOHOBa, 1977; Cumhbko h pp., 2000). 

1.2. fDopiviiipoBaiiiic coBpeivieHHoro apeajia HepHOMopcico- 
KacniiiicKoii TKWibKH 

JJnx Bcex nonyjiannfi HepHOMopcKO-KacnnHCKon ttojibkh ncTopHHe- 
ckh 6bm xapaKTepeH 3axoa Ha HepecT b HH30Bba KpynHbix peK noHTO- 
KacnHHCKoro 6acceHHa (CBeTOBH^OB, 1952). 3aperyjinpoBaHne h co3fla- 
HHe KacKa^oB BOfloxpaHHiinni Ha peicax Bonra, KaMa, ,fl,Henp, J\on crano 
pemaiomnM (j)aKTopoM pacceneHna ironbKH no 3thm peKaM n bo3hhkho- 
BeHHa caMOBOcnpoH3BOflamnxca npecHOBOflHbix nonynanHH. Ba>KHyio 
pout b ycnenmocTH ocBoeHHa BOfloxpaHHJinni cbirpann Tajcne 6HOJiorn- 

HeCKHe CBOHCTBa 3TOrO KOpOTKOnHKJIOBOrO BHfla, KaK! BBICOKaa 3(j)(j)eK- 

THBHOCTb pa3MHO>KeHHa, 3KOJiorHHecKaa njiacTHHHOCTb, o6niHpHaa 30Ha 
nenarnanH HOBOo6pa30BaHHbix BOfloeMOB c 6oraTOH kopmoboh 6a30H h 
CJia6aa KOHicypeHHHa mccthmx pbi6-nJiaHKTO(|>aroB (HanpHMep, yiaieHKH 



Alburnus alburnus, cnHna Ballerus ballerus), a TaioKe OTHOCHTeJibHO He- 
6onbfflOH npecc xhiuhhicob. Ycnexy HHBa3HH TaK>Ke cnoco6cTBOBann 
aGnoTHHecKHe (})aKTopbi: nno6anbHoe noTenneHne KnnMara, 3aMen,JieHne 
TeneHHa, (j)opMnpoBaHne o6ninpHbix OTKpbiTbix ynacTKOB, npnronnMX 
fljia o6nTaHHa pu6 nenarnHecKoro KOMiineKca (KnauiKO, CnbiHbico, 2003). 

Ha nepHOMopcKOM noGepoKte HMeiOTca KpynHbie nonynannn 
tiojibkh b HH30Bbax h JiHMaHax p. /JyHan (Cmhphob, 1967). B ,EI,HecTpe 
TioJibKa o6pa3yeT Tpn KpynHbie nonynanHH: /jHecTpoBCKoro JiHMaHa, 
HH30BbeB p. /],HecTp h KyqypraHCKoro JiHMaHa (BjiannMHpoB, 1951; 
rHflpo6HonorHHecKHH..., 1992). 

nocne 3aperynHpoBaHHa CTOKa b pe3yjibTaTe coopy>KeHHa KacKana 
rHflpoaiieKTpocTaHUHH Ha p. Jipenp TionbKa 3acejiHJia Bee ^HenpoBCKHe 
BOfloxpaHHJinma. BnepBbie TionbKa OTMeneHa b 1956 r. b KaxoBCKOM, a 
b 1958 r. - b ,n,HenpoBCKOM BOfloxpaHHJiHme. Onyna 3tot bha pacnpo- 
CTpaHHJica no cpenHeMy TeneHHio ,fl,Henpa no ,Z],Henpoflep>KHHCKOMy, 
KpeMeHHyrcKOMy n KaHeBCKOMy BOfloxpaHHJiHmaM (BnanHMHpoB n ,np., 
1964; EynaxoB, 1966; Cmhphob, 1967; IIIeBHemco, 1991). 

CoBpeMeHHoe pacnpocrpaHeHHe tiojibkh b 6acceiiHe Jloua oxBaTbi- 

BaeT HH30Bba peKH, U,HMJiaHCKOe BOflOXpaHHJIHHie H BOflOXpaHHJTHIHa 

MaHbiHCKoro KacKana (,H,OMaHeBCKHH h np., 1964; Tpohhkhh, LtyHHKO- 
Ba, 1988; Bhtkobckhh, 2000). 

B 6acceHHe Bourn p,o co3^aHna KacKana BOfloxpaHHUHnj TionbKa 
OTMenanacb Jinnib b HH30Bbax Bourn n AxTy6bi. HeMHoroHHcneHHbie 
KocaKH tiojibkh nonHHManHCb BBepx no peicaM Bonra h Ypan. nocne 
na^eHna ypoBHa Kacnna b 1 940-x ronax TionbKa nepecrajia nonHHMaTb- 
ca Bbinie r. AcTpaxaHb (Ka3aHHeeB, 1963). B 03. tfapxan (6acceiiH 
p. Ypan), b HUbMeHax ^ejibTbi Bourn h b Bonre b 3aTOHax y r. CapaTOB 
TaKace HMenacb >KHJiaa npecHOBonnaa (j)opMa «HapxanbCKoii ceJieflOHKH» 
- C. delicatula caspia morpha tscharchalensis (Bepr, 1948; Ka3aHHeeB, 
1963). nocne co3naHHa BOfloxpaHHJiHm Ha Bonre Hanajiocb nocTeneH- 
Hoe npoflBH>KeHHe tiojibkh BBepx no peice. npennonaraeTca, hto b (j)op- 
MHpoBaHHH crana tiojibkh BonrorpaflCKoro BonoxpaHHJiHma npHHajiH 
ynacTHe aGopnreHHbie nonynauHH tiojibkh H3 capaTOBCKHX 3aTOHOB 
(ErepeBa, 1970; LUapoHOB, 1972; UHnnaKOB, 1972). B KyfiGbinreBCKOM 
BOfloxpaHHJinme naHHbrii bhu BnepBbie 6bm o6Hapy>KeH b 1963 r. K 
1966 r. TionbKa pacnpocTpaHHJiacb y>Ke no BceMy KyiiGbinieBCKOMy bo- 
floxpaHHUHmy h BBepx no Bonre n,o r. HeGoKcapbi. Y>Ke b 1967 r. b yno- 
Bax neJiarnnecKHM ManbKOBbiM TpanoM TionbKa b Kyn6bimeBCKOM bo- 
floxpaHniinnie cocTaBjrana 6onee 70% ot o6mero HHcna BbinoBJieHHbix 
pbi6 (LUapoHOB, 1971; Ky3HenpB, 1973). Oco6eHHo KpynHbie cKonneHHa 
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(j)opMHpoBajiHCb b 3anHBax npn ycTbax npHTOKOB (Ko3hobckhh, 1984). 
Ilo Bonre b 1968 r. OHa noflHanacb po ycTta p. Cypbi (LUapoHOB, 1971). 
K 1 974 r. Ha KaMe TionbKa 3acenHna Bee nopxopxuine ynacTKH KaMCKO- 
ro h BoTKHHCKoro BOfloxpaHHJiHm (IlyniKHH, 1975; IlyinKHH, AnroHOBa, 
1977). C cepeflHHbi 1980-x ro^OB TionbKa 6bicTpo OKKynnpoBana Fopb- 
KOBCKoe BOfloxpaHHUHiue h Havana 3KcnaHcmo no BepxHeM Bonre. B 
1 994 r. TionbKa OTMenaeTca b PmGhhckom, 1 999 - HBaHbKOBCKOM h Yr- 

JTHHCKOM, a C 2000 T. - B llIeKCHHHCKOM BOflOXpaHHJIHmaX (CjIblHbKO H 

pp., 2000; 3KOJiorHHecKHe..., 2001). 

BbicoKaa 3KonorHHecKaa nnacTHHHOCTb h KOHKypeHTOcnoco6HOCTb 
BH^a, oGnnHe KopMa, cnaGbifi npecc xhiuhhkob - Bee 3to no3BonH.no 

TTOJIBKe B CpaBHHTeJIBHO KOpOTKHH CpOK OCBOHTb 06fflHpHyK) TeppHTO- 

pHK) h CTaTb MaccoBofi pbi6oji bo Bcex BOfloxpaHHJiHmax. OnaceHHa 
(LUapoHOB, 1971; UrinnaKOB, 1972), hto OHa noTecHHT MHornx a6opn- 
reHHbix pbi6, b uenoM He onpaBflanHCb. C noaBJieHHeM tiojibkh yjiyHuin- 
nHCb ycnoBHa nHTaHHa xhiuhhkob, 6oJiee noJiHO Hcnonb3yeTca 
KopMOBaa 6a3a no 30onnaHKTOHy (Ko3hobckhh, 1987; LUeBHeHKO, 1991). 
FEpn 3tom He npoH30in.no 3aMeTHoro yraeTeHHa aGopnreHHbix bh^ob, 
xoTa 6m HeMHoro cxo/jHbix no 3KonorHH (cHHna, yicneHKH, nexoHH Pe- 
lecus cultratus). ,Z],HHaMHKa nonynanHH 3thx bh^ob pu6 JiHMHTHpyeTca b 
nepByio onepeflb hx co6cTBeHHbiMH aflanraHHOHHbiMH cnoco6HOCTaMH b 

flOCTaTOHHO CneHH(j)HHHBIX yCHOBH^X BOflOXpaHHJIHHl (Ahtohob, K03- 
JIOBCKHH, 2003). 

B.B. OcnnoB (2006) oTMenaeT, hto Ha coBpeMeHHOM 3Tane TioJibKa 
ycneuiHO BCTponnacb b 3KOCHCTeMbi BepxHeBon>KCKHX BOfloxpaHnnHin, 
H3MeHHJia CTpyKTypy coo6mecTB neJiarnajiH h OKa3biBaeT cymecTBeHHoe 
BJiHaHHe Ha HHCJieHHOCTb h 6noMaccy nonyjMHHH a6opHreHHbix nena- 

THHeCKHX BH/JOB pbl6. 

EoJibuiaa pa6oTa no H3yHeHHK> nnraHHa, pocTa h GnoJiorHHecKOH 
ponH TionbKH b BOfloxpaHHJiHHjax BepxHen Bonra npoBe^eHa 
B.H.KHaniKO (KnaHiKO, 2004; KnamKO h pp., 2006, 2007; Dgebuadze et 
al., 2008). B 3thx nccneflOBaHnax noKa3aHO, hto BcenHBUiHCb b Pm6hh- 
CKoe BOfloxpaHHUHHie, TioJibKa ycnenmo HaTypajnooBanacb, Han^a 
3Aecb GnaronpnaTHbie ycnoBHa ana pa3MHO>KeHHa h Haryna. B nenarna- 
jih BOfloeMa TioJibKa aBnaeTca ^OMHHHpyiomHM bh^om, r^;e ocHOBHbiM 
nnnieBbiM KOHKypeHTOM en cny>KHT cHHen h, b MeHbuiefi Mepe, Monoflb 
KapnoBbix h OKyHeBbix pbi6. JleTOM HanGonee nnoTHbie CKonneHHa 
TionbKa o6pa3yeT b peHHbix nnecax BOfloxpaHmiHina (Boidkckom, Mo- 
jio>kckom), 3HaHHTejibHo MeHbHie ee b UempanbHOM nnece. OceHbio 
pacnpe/jeneHHe 3toh pbi6bi 6onee paBHOMepHo no BceM nnecaM. 
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B uejiOM, noJiyHeHHbie flaHHbie no3BOJT>noT npeflnono>KHTb, hto 
npoHeccbi paccejieHHa k»khmx bh^ob Ha ceBep h ocBoeHna hmh ceBep- 
Hbix BOfloeMOB conpoBOKjjaioTca npoueccoM aflanraHHH Ha nonynaHH- 
ohhom ypoBHe. 

1.3. OC06eHH0CTH CniOJIOIHH HepHOMOpCKO-KaCIIHHCKOH TMJIbKH 

HepHOMopcKO-KacnHHCKaa TionbKa - HanGoJiee MHoroHHcneHHbiH 
CTaHHbifi neJiarHHecKHH bh^ ceM. Clupeidae b KacnHHCKOM Mope. Ey^y- 
hh o6HTaTeneM npH6pe>KHOH 30hm, TionbKa xopouio npHcnocoGneHa k 
H3MeHeHHaM coneHOCTH h TeMnepaTypbi bo^m. OHa BCTpenaeTca b Bo^ax 

pa3JIHHHOH MyTHOCTH, o6eCneHeHHOCTH KHCJIOpOflOM H COJieHOCTH (06- 

Hapy>KHBaeTca #a>Ke b 3anHBe MepTBbifi KyjnyK npn coneHOCTH 36%o) 
(npnxo/ibKo, 1979). B A30bckom Mope TionbKa o6pa3yeT noKajibHbie 
nonyjiaHHH no Bcefi aKBaTopHH, a TaioKe o6HTaeT b ceBepo-3anaflHOH 
nacTH MepHoro Mopa (reoprneB, AneKcaHflpoBa-KoneMaHOBa, 1983). 

B KacnHHCKOM Mope nonyjianHa tiojibkh coctoht He MeHee neM H3 
AByx crap,. Opuo H3 hhx, npoBe^a 3HMy b K)>khom KacnHH b Hanane 
BecHM HaHHHaeT flBHraTbca Ha ceBep npeHMymecTBeHHO Bpoiib 3anaflHO- 
ro no6epoKi>a CpeflHero Kacnna, HanpaBJiaacb flJia HepecTa b CeBepHbifi 
KacnHH. BTopoe crapo, no-BH^HMOMy, bck» >KH3Hb npoBO^HT b K)>khom 
KacnHH coBepmaa ce30HHbie MHrpaHHH b ero npeaejiax, a b kohhc 3hmbi 
h BecHoio 3Ta K»KHaa TionbKa nojrxoaHT Ha HepecT k 3anaflHbiM h boc- 
tohhbim 6eperaM K)>KHoro Kacnna (Ka3aHHeeB, 1963; IlaHHH h pp., 
2005). B A30bckom Mope TioJibica 3HMyeT b otkpmtoh nacTH aKBaTopHH, 
a BecHOH h b Hanajie neTa kooikh noJiOB03penoH tiojibkh coBepmaioT 
MHrpaHHH b onpecHeHHbie ynacTKH Mopa (MancKHH h pp., 1950). 

Pa3MHO>KaeTca TionbKa b KacnHHCKOM Mope BecHofi b npnGpoKHbix 
MeJiKOBOflHbix ynacTKax b ochobhom nap ray6HHaMH MeHee 10 m. He- 
pecTOBoe CTa^o coctoht H3 1 -6-neTHHx oco6efi (b ochobhom pbi6bi bo3- 
pacTOM 2-3 ropa). IloJiOBoe co3peBaHHe HacTynaeT b B03pacTe 1-2 ropa 
npn ^ocTH>KeHHH flnHHbi 5-7 cm. IljioflOBHTOCTb b KacnHH 9,5-60 (b 
cpe^HeM 31,2) Tbic. hkphhok (IlpHxoflbKo, 1979). B A30bckom Mope a6- 
cojnoTHaa njioflOBHTocTb TionbKH Kone6neTca ot 3,9 po 28,2 (b cpe^HeM 
10-11) tbic. hkphhok (MaficKHH h pp., 1950; MnxMaH, 1970). HicpoMe- 
TaHne nopHHOHHoe, HMeeTca HecKonbico BbiMeTOB c npoMe>KyTKOM b He- 
CKOJibKo flHefi. CooTHomeHHe nonoB 6jih3ko k 1:1, o^HaKo BcneacTBHe 
6onee paHHero co3peBaHHa caMHOB h MeHbuiefi npo^oiDKHTeiibHocTH hx 
>kh3hh, ohh npeoGnaaaioT cpe^H mcjikhx oco6eH, a c yBenHneHHeM psm- 
hm h B03pacTa pbi6 Ha6jiioflaeTca npeoGjia^aHHe caMOK (Jlyij, 1981). 
HepecT TionbKH b KacnHH coBepuiaeTca c anpena no hiohb npn TeMne- 
paType BOflbi +6...14°C. OcHOBy HepecTOBoro crapa cocTaBJiaioT 2-3-4- 
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neTHHe oco6h (YcTapGeKOB, A^>KHMypaTOB, 1982). B A30bckom Mope 
HepecT npoHcxo^HT raaBHMM o6pa30M b TaraHporcKOM 3anHBe, nacTHH- 
ho b jieiibTe /],OHa h b MHoroHHCJieHHbix nHMaHax. Ochobhoh HepecT 
HaHHHaeTca o6mhho b anpene-Mae npn TeMnepaType +6...8°C h npo- 
AOJDKaeTca po aBrycTa-ceHTa6pa (Jlyu, 1978). Hkphhkh ManeHbKHe 
(0,5-0,6 mm), ho HMeeTca 6anbHiaa >KenTOHHaa Kanna (,no 0,4 mm), 3a 
chct KOTopofi b coBOKynHocTH c aMueBbiMH o6ojioHKaMH o6ecneHHBaeT- 
ca BbicoKaa nnaBynecTb hkphhkh (KpbDKaHOBCKHH, 1956). 

KaHecTBeHHbifi aHauro cocTaBa nHTaHHa tiojibkh b KacnnficKOM 
Mope noKa3an HanHHHe okojio 50 bh^ob h rpynn nnmeBbix opraHH3MOB. 
IIohth Bee rpynnbi opraHH3MOB 30onnaHKTOHa, BCTpenaioHiHxca b Mope, 
npeflCTaBJieHbi b name TionbKH. OcHOBa nHTaHHa pbi6bi coctoht H3 Co- 
pepoda (56%) h Cladocera (20%), pe>Ke BCTpenaioTca KonoBpaTKH, jth- 

HHHKH MOJIJHOCKOB H pbl6bl. IlHTaeTOI TIOJIbKa TOJIbKO B CBeTJIOe BpeMJI 

cyTOK, hohbk) nHTaHHe npeKpamaeTca (npnxonbKO, 1979; ATnac..., 
2003). B A30bckom Mope TaKace ocHOBy nHTaHHa tiojibkh cocTaBJunoT 
BecnoHorne paKoo6pa3Hbie, b MeHbinefi CTeneHH - KonoBpaTKH, jihhhhkh 
paHKOB h nepBefi (MaficKHH h np., 1950). 

B nocneflHee aecaTHneTHe HHoneHHocTb Bcex bh^ob TioneK b Kac- 
nHH 3HaHHTenbHO chh3hjihcb: npoMbicnoBbiH hob ynan c 68,7 Tbic. t. b 
2001 r., flo 0,73 Tbic. t. b 2009 r. (YcrapGeKOBa, 2011). Ha CHH>KeHHe 
HHCJieHHocTH h 6noMaccbi TionbKH, no Been bhhhmocth, BnnaeT Bcene- 
HHe rpe6HeBHKa Mnemiopsis leidyi, 3aperacTpHpoBaHHoro b 1 999 r. b 
KacnnficKOM Mope (Daskalov, Mamedov, 2007). Yjiobm TionbKH noane 
BceneHHa MHeMHoncnca b 1998/99 rr. y no6epe>Kba Hpam CHH3HJiHCb 
noHTH Ha 50 % (Apeim, 2005). Ha a30BCKyio nonyjMHHio TionbKH, TaK 
>Ke KaK h b KacnHHCKOM Mope, To>Ke oTpHHaTenbHo cKa3ajiocb BcejieHHe 
rpe6HeBHKa M. leidy. HeraTHBHbie nocneflCTBHa ot BceneHHa rpe6HeBH- 
Ka CB33aHbi c CHUbHbiM CHH>KeHHeM nponyKHHH 30onnaHKTOHa b Mopax, 
b pe3yjibTaTe nero pbi6bi Bbmy>KfleHbi nepexonHTb Ha npyrne nnmeBbie 
oGteKTbi. Bo3mo>kho, BceneHHe xmuHoro rpe6HeBHKa Beroe ovata hc- 
npaBHT 3Ty npo6neMy (Shiganova, 2005). 

1.4. MexaHH3Mbi a ian raiuni bccjiciiucb k iiobljivi ycjiOBHHM o6HTa- 

Hllfl 

1.4.1. MoaeJiH pacccjicimn h TeopHH KpaeBbix iioiivJiHiuni 

Eme b cepenHHe XX b. H.3.htoh (1960) o6paTHJi BHHMaHHe Ha 
npo6neMy pacnrapeHHa apeanoB HeKOTopbix bh^ob. B pe3ynbTaTe yc- 
neniHoro pacnpocTpaHeHira oco6efi, 3aHeceHHbix b 3KocncTeMy H3BHe, 
Mo>KeT npoH30HTH naBHHoo6pa3Hoe yBejiHHeHHe hhcjichhocth BcejieHua, 
hto HaHocHT ymep6 BceMy coo6mecTBy. Ho ajm toto, hto6m noHaTb 
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B3aHM0fleficTBHe BHOBb noaBHBHiHxca (bopM c a6opnreHaMH h pant hh- 
Bafi/iepoB b H3MeHeHHofi 3K0CHCTeMe, a TaioKe ohchhtb 3KonorHHecKHe h 
3KOHOMHHecKHe nocjieflCTBHa BceneHHa cjiejiyer yHHTtiBaTt nyTH h Me- 

XaHH3MbI peaJIH3aii:HH GHOJIOrHHeCKHX HHBa3HH. 

BceneHHe ny>KepoflHbix bh^ob bo3mo>kho jth6o 3a chSt nocTeneH- 
Horo pacmnpeHHa HaraBHoro apeana (3KcnaHcna no THny «mar 3a nra- 
tom»), jth6o BceneHHeM b coBepmeHHo HOBbie ycnoBHa rpynnu oco6en, 
AOCTaTOHHOH flna o6pa30BaHHa mccthoh nonynaHHH. IlpHMepoM yc- 
nemHOH 3KcnaHCHH nepBoro THna mokct cny>KHTb nocTeneHHoe pacce- 
neHHe HepHOMopcKo-KacnHHCKOH ttojibkh b 6acceHHe p. Bojira, a 
BToporo THna - cnynanHaa HHTpoayRnna aMypcKoro neGanica 
Pseudorasbora parva npn aKKHHMaTH3annH flajn>HeBOCTOHHbix pacTH- 
TenbHoaflHbix pu6. OflHaico b jtk)6om cjiynae flajibHenmee pacceneHne H3 
nepBHHHbix neHTpoB HHTpoflyKnnn nponcxoflnr no Tnny «niar 3a nia- 
tom». TaKHM o6pa30M, nponeccu aflanroreHe3a n 3aKpenneHne reHeTH- 
KO-6noxHMHHecKHX aflanrannH b HOBOo6pa30BaHHbix nonynannax 
BHflOB-BcejieHneB .zjojdkhm cooTBecTBOBaTb ocHOBHbiM npnHnnnaM reHe- 
THHecKHX npeo6pa30BaHnn b nonyjiannax, Haxo^aninxca Ha nepn(j)epHH 
apeana (Johnson, Gerrish, 2002; Marco et al., 2002; Suchentrunk et al., 
2003). 

B npHpOflHMX yCJIOBHaX 3JieMeHTapHOH 3KOJIOrHHeCKOH eflHHHHeH, 

cnoco6Hofi noflflep>KHBaTB cBoe oTHocHrenbHo caMocToaTenbHoe cyme- 
CTBOBaHHe b pa^y noKOJieHHH, o6mhho cny>KHT Meeraaa nonynaHHa. 

OHa MO>KeT BKJHOHaTb B Ce6a MHOrO pOflCTBeHHMX, HO reHOTHnHHeCKH 

pa3HHHHbix oco6efi, Me>iyry kotopmmh npoHcxoflar nocroaHHMe cicpe- 
HjHBaHHa, h, KaK npaBHno, B03HHKaeT «ceTHaToe poflCTBO». BcneflCTBHe 
naHMHKCHH h nocroaHHoro o6MeHa raMeTaMH nonynanHa npHxoflHT k 
TaKOMy cocToaHHio, hto b Ka>KflOH oco6h cocpeflOTaHHBaeTca 6ojh>uihh- 
ctbo «reHeTHHecKHx B03M0>KH0CTeH» Been nonynaHHH. IlocToaHHoe 
noxwepacaHHe reTepo3HroTHocTH o6ecneHHBaeT 6onee mnpoKyio 3kojio- 
rHHecKyio nnacTHHHOCTt h aBnaeTca Ba>KHbiM annapaTOM, CTpaxyioniHM 
naHMHKTHHecKyio nonynaHHio ot oGe^HeHHa HaaneflCTBeHHOH ochobm 
bo BpeMa nepHO^HHecKHX Kane6aHHH hhcjichhocth. Meeraaa nonyna- 
Hna 0Ka3biBaeTca oGte^HHeHHOH nponeccaMH cicpeinHBaHHa b e^HHoe 
Hejioe h npnoGpeTaeT 3HaneHHe sjieMenrapHOH pa3MHo>KaK)ineHca ejin- 
hhhm BH/ja (3aBaflCKHH, 1967; Manp, 1974). 

JloKajibHbie KpaeBbie nonynanHH BH/ioB-BceneHHeB o6mhho ocho- 
BbiBaioTca oTHocHTejibHo He6ojn>HioH no HHcneHHocTH rpynnoH ocoGen. 
KaK b cnynae aKKUHMaTHjauHH, a eme 6onee - b cnynae cnynaHHoro 3a- 

HOCa HOBblX BHflOB >KHBOTHMX, CJIO>KHO nepeMeCTHTb 3HaHHTeJH>HyK) 
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nacTb oco6en, penpe3eHTaTHBH0 OTpa>KaiomHX reHO(j)OHfl BH^a. TaKHM 
o6pa30M, oco6H-ocHOBaTenH HecyT jihhib nacTt reHeTHHecKofi H3MeHHH- 
bocth poflHTenbCKofi nonynanHH. CooTBeTCTBeHHO, Ha nepBOHananbHOM 
3Tane cymecTBOBaHHa HOBOo6pa30BaHHaa nonyjranHa flon>KHa 6mtb Me- 
Hee pa3Hoo6pa3Hofi h reHeraHecKH 6anee oflHopoflHofi. K 3TOMy p,o5as- 
naeTca h 3(j)(j)eKT roM03HroTH3anHH, npoHcxoflamHH b pe3ynbTaTe 
HeH36e>KHoro HH6pHflHHra b oTHocHTenbHo He6onbfflOH rpynne ocoGen. 

OflHaKO OflHOBpeMeHHO C 3THM npOLjeCCOM npOHCXOflHT 3JIHMHHanHa 

jieTanbHbix jih6o HeGnaronpnaTHbix b .naHHbix ycnoBHax anjiejien, 3a 
ch6t nero yMeHbinaeTca reHeTHHecKHH rpy3 nonynanHH. /JajibHenmaa 
cyflbGa HOBOo6pa30BaHHofi nonynaHHH MoaceT pa3BHBaTtca no 4ByM 
cneHapnaM. B nepBOM cnynae npofloiDKaTca nponeccu roM03HroTH3a- 
hhh, reHeTHHecKoe pa3Hoo6pa3He 6y#eT yMeHbinaTbca h nonynauHa 
3aMMeT cneu;HaiiH3HpoBaHHyio 3KonorHHecKyio HHiny b 3KOCHCTeMe- 
penenHenre. B hhom cjiynae bo3mo>khm MHKpo3BOJHOHHOHHi>ie npeo6pa- 
30BaHHa, yBenHHHBaiomHe reHeTHHecKoe pa3Hoo6pa3He b hoboh nony- 
naHHH (Mafip, 1974; JIcbohthh, 1978; TpaHT, 1980; >I6jiokob, K)cycj)OB, 
2006; Robert et al, 2003; Hufbauer, Torchin, 2007). 

1.4.2. HanpaBJiciinc h xapaKTep aaanTauHH. AaanTauHH Ha opra- 
IIH3MCIIHOM h nonyjiHijHOHHOM ypoBHe 

Bee reHeTHHecKHe npoHeccu, orrHCMBaeMue jtk)6oh H3 flHCTaHnn- 
OHHO-3aBHCHMbix MOfleJieft pacceneHHa, cnpaBeflnHBM nHinb npn yeno- 
bhh OTcyTCTBHa npaMoro fleficTBHa OT6opa Ha remnje nacTOTbi, to ecTb 
b cnynae OTcyTCTBHa ceneKTHBHoro 3HaneHHa anneneH. OflHaKO, KaK 
npaBHJio, b npoHecce pacceJieHHa bh^ob npoHcxoaaT cJio>KHMe aflanra- 
HHOHHbie H3MeHeHHa. OflHHM H3 TaKHX npeo6pa30BaHHH aBJiaeTca aKK- 
nHMaTH3aHHa KaK npoHecc B03HHKHOBeHHa aaanTaHHH npn ocBoeHHH 
opraHH3MaMH hobmx ycnoBHH cpe^u. Hmchho b npoHecce aKKUHMaTH- 
3auHH npoHcxoflaT aflanraHHOHHbie npoHeccu bo Been HOBOo6pa30BaH- 
hoh nonynaHHH no OTHomeHHio k KOMnneKcy 4>aKropoB cpenbi. 
A^anTanHH, B03HHKaiomHe npn aKKJiHMaTH3anHH >khbothmx, aBnaioTca 
pe3ynbTaTOM HHrerpannH Bcex ypoBHefi opraHH3auHH >KHBoro opraHH3- 
Ma. BcneflCTBHe TaKHX npeo6pa30BaHHH o6pa3yeTca onpefleneHHMH 
aflanTHBHMH 4>OHfl 6HonorHHecKHx chctcm, co3flaBaeMMH b nponecce 
OT6opa 3a cner reHeTHHecKofi h3M6hhhbocth h 3acj)HKCHpoBaHHMH b re- 
HOTHne KOHKpeTHbix oco6efi. 3tot ananrHBHMH (j)OHfl co3naeT hckhh 
«3anac npoHHOCTH», MHoroKpaTHO HcnoJH>3yeMMH GnonorHHecKHMH 
CHCTeMaMH npn noBTopHbix H3MeHeHHax ycnoBHH cpenbi (lllKop6aTOB, 
1973; XonaHKa, CoMepo, 1988). 
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nponeccbi aKKJiHMaTH3aii;HH BKiHonaioT cnoKHbie nepecTpoHKH Ha 
Bcex ypoBHax opraHH3aHHH >khbmx chctcm. Ha nonynaHHOHHOM ypoBHe 
npoHcxo^HT o6pa30BaHHe hoboh, OTHOCHTenbHO ycTOHHHBofi rpynnu, 
ciioco6hoh cymecTBOBaTb Ha npoTa>KeHHH MHornx noiconeHHH. Ha 
ypoBHe >khbbix opraHH3MOB npoHcxoflaT H3MeHeHHa noBeaeHHecKHX h 
(|)H3HOJiorHHecKHx xapaKTepHCTHK, o6ecneHHBaiomHx ycneuiHoe bbdkh- 
BaHHe b HOBbix ycnoBHax. Bee 3th H3MeHeHHa MoryT 6biTb npoH3BOfl- 
HbiMH ot aflanraHHH Ha ypoBHe BHyTpHKneTOHHoro MeTa6onH3Ma. B 
nepByio OHepeAb 3to othochtcji k (j)yHKnHOHajibHbiM H3MeHeHHaM (j)ep- 
MeHTHbix cHCTeM, 6enKOBbix KOMnjieKcoB h ypoBHefi 3KcnpeccHH reHOB. 

Cuejxyer otmcthtb, hto reHeTHKO-6HOXHMHHecKHe aaanranHH nac- 
to aBnaioTca «KpaHHHM cpeflCTBOM», k KOTopoMy opraHH3M npnGeraeT 
TOJibKO Tor^a, Kor^a y Hero HeT noBeaeHHecKHX huh (j)H3HonorHHecKHX 
cnoco6oB H36e>KaTb He6jiaronpH>rraoro B03fleficTBHa cpeflbi- MexaHH3- 
mbi a^anTaHKH, KaK npaBHJio, pa3flejr>noT Ha ppe rpynnbi: KOMneHcaTop- 
Hbie h 3KcnnyaTHBHbie (XonaHKa, CoMepo, 1988). nepBbie HanpaBJieHbi 
Ha KOMneHcaHHio ymep6a, Bbi3BaHHoro B03fleficTBHeM He6naronpHaT- 
hbix cj)aKTopoB cpe^bi. Ciofla othochtoi, HanpHMep, H3MeHeHHe skc- 
npeccHH reHOB, oTBenaiomHx 3a npoflynnpoBaHHe 6enKOB «TennoBoro 

HIOKa», HaKOnJieHHe aHTH(j)pH30B B KpOBH apKTHHeCKHX pbl6 H T.fl. Bto- 

paa rpynna aflanraHHH CBa3aHa c B03HHKHOBeHHeM hobbix npH3HaKOB, 
cnoco6cTByioHiHx HOBOMy HcnonKjoBaHHK) HMeiomnxca pecypcoB cpe- 

Rbl, JIH60 OCBOeHHK) HOBblX peCypCOB. B OTJIHHHe OT KOMneHCaTOpHBIX 

a^anTaHKH, BoccTaHaBJiHBaiomHX HapymeHHyio npHcnoco6jieHHOCTb, 
3KcnnyaTaTHBHaa aflanraHHa He aBJiaeTca Heo6xoflHMofi ana cymecTBO- 
BaHHa opraHH3Ma. OflHaKO c npnoGpeTeHHeM hobbix cbohctb opraHH3M 
cnoco6eH 3HaHHTeJibHO pacniHpHTb cboh apean. Bepojrrao, ana bh^ob- 
BceneHueB, nocJieflOBaTeJibHO pacuiHpaioHiHX cboh apean, 6onee xapaK- 
TepHbi KaK pa3 aflanraHHH 3KcnjiyaTHBHoro THna. /Jjia bh^ob, Hmpony- 
HHpoBaHHbix b HOBbie ycnoBHa cpeflbi, b HOBbie 6hotoiim, Ha paHHHX 
3Tanax HHTpoayKHHH KpHTHnecKoe 3HaneHHe HMeeT Bbipa6onca KOMneH- 
caTopHbix MexaHH3MOB. B cjiynae ycneniHoro BceneHHa HaHHHaioT bbi- 
pa6aTbiBaTbca h 3KcnnyaTHBHbie aflanraHHH. 

OflHHM H3 npHMepOB H3yHeHH3 aKKJIHMaTH3aHHOHHbIX H3MeHeHHH 

y pbi6 cnyacHT conocTaBJieHHe flenmporeHa3HOH aKTHBHocTH neneHH 
flByx nonynaHHH npy/joBoro Kapna: «k»khoh» (YKpaHHa) h «ceBepHOH» 
(JleHHHrpaflCKaa o6n.). nocne MecaHHoro coaep>KaHHa 0flH0B03pacTHbix 
pbi6 b oflHHaKOBbix ycJiOBHax b TeMnepaTypHOM HHrepBane +15...20°C 
flerHflporeHa3Haa aKTHBHOCTb neneHH ceBepHofi nonynauHH OKa3anacb 
XlocTOBepHo Bbiuie, HeM y kokhmx KapnoB. npn TeMnepaType +30...40°C 
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noKa3aTenH (j)epMeHTaTHBHOH aKTHBHOCTH b o6enx nonynauHax c6jih- 
>KaioTca, a npn +50°C aKTHBHefi OKa3biBaioTca (j)epMeHTbi «k»khoh» no- 
nynauHH (LllKop6aTOB, 1973). Iloflo6Hbie aBJieHHa o6Hapy>KHBaj[HCb y 
MHornx >khbothmx (KHpnHHHHKOB, 1987; Szumiec, Bialowas, 2003). 
npHcnoco6HTejibHoe 3HaneHHe Bcex 3thx pa3JiHHHH, Bepojrmo, CBa3aHo 
c TeM, hto y ceBepHbix nonynaHHH noHKHnoTepMHbix >khbothmx b npo- 
uecce OT6opa 3aKpennaioTca (})epMeHTaTHBHbie chctcmm, aKTHBHo pa6o- 
TaiomHe npn hh3khx TeMnepaTypax, a y kokhmx - OTHHHaioinHeca 

6oJIbHieH TenJIOyCTOHHHBOCTBK). 

CymecTBeHHMM cj)aKTopoM cpe/jbi juia rrmpoGHonroB cny>KHT no- 
Ka3aTenb coneHOCTH h o6mefi MHHepanH3aHHH bo^m (lllKop6aTOB, 1973; 
Copp, 2003; Kapa6aHOB, 2011). Oco6eHHo oh Ba>KeH npn nepexo^e pbi6 
ot MopcKoro k npecHOBO^HOMy o6pa3y >kh3hh, KaK 3to, HanpHMep, npo- 

HCXOflHJIO C HCTOpHHeCKH 3CTyapHbIM BH^OM - HepHOMOpCKO- 

KacnHHCKofi tiojibkoh. /JaHHbix no aflanraHHaM k cojichocth MeHbine, 
neM no TeMnepaTypHbiM, hto cBa3aHo c Gonbmefi cjiokhoctbio npoBeae- 
HHa 3KcnepHMeHTOB h onpe^eJieHHa KpnrepHeB aflanraHHH. B HacToa- 
mee BpeMa He Bbi3biBaeT coMHeHHa (})aKT, hto aflanraHHH k coneHOCTH 
npoHcxoflaT Ha ocHOBe uinpoKofi HopMbi peaKHHH k B03fleficTBHK) flaH- 
Horo (j)aKTopa, ccj)opMHpoBaBHieroca y HCTopHHecKH 3CTyapHbix (j)opM. 
TaK, flocTaTOHHO xopomo H3yHeHM (j)H3HOJiorHHecKHe a^anTaHKH y 
ceJibflH Alosa pseudoharengus k ycnoBHaM mopckhx h npecHbix boa 
(Stanley, Colby, 1971). 3tot ypoaceHen ATnanrHHecKoro oiceaHa H3 ce- 
MeficTBa cenbfleBbix, 3acejiHB MHorne npecHOBOflHbie Bo^oeMbi CeBep- 
hoh AMepHKH, BKjnonaa BenHKHe 03epa, coxpaHHJi noflflep>KaHHe 
KOHHeHTpaHHH hohob HaTpna, Raima h KajibHHa b nna3Me KpoBH h mh- 
rneHHOH TKaHH Ha ypoBHax, xapaKTepHbix flna mopckhx oco6efi 3Toro 
BH^a. Bh^hmo, b HopManbHbix ycnoBHax cenb^H npeBocxo^HO perynH- 
pyiOT cboh hohhmh 6anaHC, a (j)H3Honoro-6HOXHMHHecKHe a^anTanHH 
npn nepexozie b npecHbie bo^m npoTeKaioT Ha ocHOBe H3MeHeHHa npo- 
HHHaeMOCTH MeM6paH h aKTHBHoro TpaHcnopTa hohob. 

^lacTO TeMnepaTypHbie, KHCJiopo^Hbie h coneBbie a^anTaHKH pac- 
CMaTpHBaioTca OT^eJibHO apyr ot apyra. OflHaKO, aflanroreHe3 3aTpara- 
BaeT H,enbiH pa# MeTa6anHHecKHx peaKHHH. Ha opraHH3MeHHOM ypoBHe 
KOMnneKC aflanrHBHbix npeo6pa30BaHHH npoaBJiaeTca b «3aKOHax Tone- 
paHTHOCTH», aBnaioHiHMHca cneflCTBHeM npHHHHna IHei[(|>opfla (IlHaH- 
Ka, 1981). TaK, H3MeHeHHe xapaKTepa ocMoperynaHHH Henocpe^cTBeHHo 
BJinaeT Ha HHTeHCHBHocTb 3HepreTHHecKoro o6MeHa, Kor^a npHcnoco6- 
neHHe k noHH>KeHHOH coneHOCTH cpeflbi Bbi3biBaeT noBbiuieHHe noTpe6- 
jieHHa KHCJiopozia. H3MeHeHHe coneHOCTH cpe^bi npHBo^HT TaK>Ke k 
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H3MeHeHHK) TepM0pe3HCTeHTH0CTH OpraHH3MOB, B CBOK) onepeflb co- 

npaaceHHofi c coaep>KaHHeM KHCJiopo^a b Bo^e (KapneBHH, 1998). 

Ilpoijecc aaanToreHe3a npn pacniHpeHHH apeajia npoTeicaeT b He- 
CKOJibKO (j)a3. Pa3Hbie HCCJieflOBaTeJiH, ocHOBMBaacb Ha pa3HHHHMX rro- 
Ka3aTenax (b ochobhom Ha ocHOBaHHH H3MeHeHHa hhcjichhocth 
nonynaHHH aKKHHMaTH3aHTOB) BMflenanH ot Tpex #o ceMH 3TanoB aKK- 

JIHMaTH3aHHH. B HeJIOM MO>KHO BblfleJIHTb flBa OCHOBHMX 3Tana aKKJIH- 

MaTH3aHHH. Ha nepBOM 3Tane nponcxo/iHT peanH3aHH>i a^anTHBHoro 
(j)OHfla nonynaHHH Ha ocHOBe HMeiomeHca mnpoKOH HopMM peaKHHH 
opraHH3MOB. Ilpn 3tom HMeiomaaca HopMa peaKHHH BH^a flOJi>KHa nepe- 
KpuBaTb npeflenbi fleficTBHa JiHMHTHpyioiHHX (j)aKTopoB. B TaKHX cnyna- 
ax HHor^a roBopaT o «npeaflanTaHHax» >khbmx chctcm. OflHaico eme 
J\yK. CnMncoH (1948) peKOMeHflOBan Hcnonb30BaTb 3tot TepMHH c octo- 
po>KHOCTBio, OTMenaa, hto aflanraHHOHHue H3MeHeHHa cnoco6Hbi npo- 

HCXOflHTb JIHHIb Ha (j)OHe BMCOKOH H3MeHHHBOCTH >KHBMX OpraHH3MOB, 

hto TaK>Ke HeoflHOKpaTHO noflnepKHBan h O-Afiana (1981). 

Ha BTopoM 3Tane aKKJiHMaTH3aHHH (jwpMHpyioTca h, 6naroflapa 
OT6opy, reHeTHHecKH 3aKpenjraioTca aflanTHBHbie npH3HaKH, B03HHKaeT 
reHeTHHecKaa ^H(j)(j)epeHHHaHHa MOK^y HOBOo6pa30BaHHbiMH nonyna- 
HHaMH, OTpa>KaioHiaa nyTH aflanraHHH rpynn oco6efi k KOfficpeTHMM yc- 
jiobhjim cpe^bi. 

HecMOTpa Ha ctojib 3HaHHTenbHbiH MaTepnan, pa6oT nocBameHHbix 
reHeTHKO-6HOXHMHHecKHM aflanraHHJiM HenocpeflCTBeHHO juia bh^ob- 
BcejieHHeB oneHb Mano. KaK npaBHno, reHeTHnecKHe npoueccbi b nony- 
naHHax HHBa3HHHbix BHflOB paccMaTpHBaiorca KaK npHMep nouiaroBOH 
MOflenH pacceneHHa (Muller, 2001), jth6o c aKueHTOM Ha TeopeTHnecKHe 
3BOJHOHHOHHbie nooneflCTBHa HHBa3HH (Hufbauer, Torchin, 2007) b tom 
HHCJie npn rn6pHflH3aHHH c HaTHBHbiMH BH^aMH (Largiader, 2007). B 
To>Ke BpeMa H3yneHHe reHeTHK0-6H0XHMHHecKHx aflanraHHH in situ, He- 
nocpeacTBeHHo b npoHecce BceneHHa b HOBbie BOfloeMM, HMeeT Ba>KHoe 
TeopeTHHecKoe h npaKTHnecKoe 3HaneHHe. OneHt y^aHHbiM o6i>eKTOM 
ana aaHHOH pa6oTbi cJiy>KHT HepHOMopcKO-KacnHHCKaa TtoJibKa, o6na- 
flaiomaa uinpoKHM HOBonpHo6peTeHHbiM apeajioM, no3BonaioiHHM npo- 
BOflHTb H3yneHHe aflanraHHH b BOfloeMax, pa3HHHHbix KaK no yonoBHaM, 
TaK h oTHocHTenbHo BpeMeHH BceneHHa. 
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TjiaBa 2. 
MaTepaaji h MeToabi iiccjie/ioBaiiim 

2.1. XapaKTepacTHKa MaTepaajia iicc;itvioBaiiiiH 

HccJieflOBaHHe npoBe^eHO Ha npeflCTaBHTenax pa3JiHHHbix nonyna- 
Hhh HepHOMopcKO-KacnHHCKofi TionbKH Clupeonella cultriventris 
(Nordmann, 1840) h flByx nonynauHax aHHoycoBHflHofi tiojibkh Clu- 
peonella engrauliformes (Borodin, 1904). B ocHOBe pa6oTbi ne>KaT c6o- 
pH, npoBeaeHHbie aBTopoM b 3KcneflHHHOHHMH ce30H 2002-20 1 1 roaoB. 
C6op MaTepnana npoBOflnnca c Hcno.nb30BaHHeM Manoro nenarHHecKoro 
Tpana c ropH30HTanbHbiM pacKpbiTHeM 12 m, BepTHicanbHMM -2 m, aneefi 
b Kpbmbax 30-10 mm, b KyTKe - 5 mm. BpeMa o^Horo TpaneHHa - 15 mhh. 
Ha p>me Bo^oeMOB npHMeHanca ManbKOBbifi hcbo/i c ropH30HranbHMM 
pacKpuraeM 25 m, BepTHKanbHMM -2 m, anefi b Kpbuibax 20-10 mm, b 
KyTKe - 3 mm. B 3hmhhh nepnofl bbijiob tiojibkh ocymecTBjranca CTaBHoft 
ceTbio c anefi 10 mm bmcotoh 3 m, ajihhoh 12 m. JIob npoBO^HJica b Te- 
neHHe cyTOK b nenarHanH BoiDKCKoro ruieca (ct. KonpHHO, pycno Bourn) Ha 
rnyoHHe 2 m no^o JibflOM. 

reorpac|)HHecKoe nono>KeHHe nccjieflOBaHHbix Bo^oeMOB h cTaHHHH 
OT6opa npo6 npeacTaBneHo Ha pnc. 2.1 h 2.2, o6beM o6pa6oTaHHoro 
MaTepnana npeflCTaBJieH b Ta6ji. 2.1. 

C npHMeHeHHeM TpaflHHHOHHMX MeTOflHK HXTHOJIOrHHeCKHX HC- 

cjieflOBaHHH (IlpaBflHH, 1966; MeTo^HHecKoe..., 1974) roynajiacb bh^o- 
Baa CTpyKTypa ynoBOB, pa3Mep, B03pacT, non, cocTaB h nHTaHHe pu6. 
Jlfla reHeTHK0-6H0XHMHHecKHx HccneflOBaHHH 6panHCb oflHopa3MepHbie 
nojioB03pejibie oco6h, anHHa Tena /. =60-80 mm, TaioKe 6panH h Henono- 
B03peJibix oco6efi, flnHHa rena I. =20-30 mm. 

2.2. MeTOflbi iiccjitvioBaiiiiJi 

2.2.1. MeTO^bi nonyjiauHOHHO-reHeTHHecKoro aHajiH3a 

B KanecTBe ocHOBHoro MeTo^a nccjieflOBaHHH 6bm Bbi6paH ahck- 
3neKTpo(j)ope3 nonnnenTHflOB b noJiHaKpHJiaMH^HOM rene (disc-PAGE). 
Pa3fleneHHe 6eJiKOB npn PAGE ocHOBaHO Ha tom, hto CMecb nojiraien- 
THflOB b o6pa3He nofl ^eHCTBHeM 3JieKTpHHecKoro nona (j)paKHHOHHpyeT 

B 3aBHCHMOCTH OT COOTHOHieHHJI 3apafla H MOJieKyjiapHOH MaCCbl 6eJIKOB. 

3tot MeT03 chjibho HyBCTBHTeneH k ycjioBHaM xpaHeHHa o6pa3HOB, a 

TaK>Ke flOBOJIbHO TpyflOeMKHH H flOpOrOH no CTOHMOCTH peaKTHBOB. Me- 
TOflOM 3HeKTpO(j)Ope3a BbMBJIHeTCJI OKOJIO 30% B03MO>KHbIX aMHHOKHO 

noTHbix 3aMeH b nonnnenTHfle, npHBOflamHX k H3MeHeHHio 3apa^a MaKpo- 
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TafijiHua 2.1. XapaicrepHCTHKa co6paHHoro MaTepnana pjin reHeTHKO- 
GnoxHMHHecKoro aHanH3a 



Ton \ Bo/ioeM | 3k3. | JIoicycoB 


^lepHOMopcKO-KacnHHCKaa TiojibKa Clupeonella cultriventris 


2002 


PblSHHCKOe BOflOXpaHHJIHIHe (8 BwSopoK) 


529 


12 


2003 


Pw6HHCKoe BoaoxpaHHJiHme (o6maa npo6a) 


156 


12 


HBaHbKOBCKOe BOflOXpaHHJIHIIie 


40 


12 


YrnHHCKoe BOfloxpaHHJiHme 


39 


12 


t Ie6oKcapcKoe BcmoxpaHHJiHine 


39 


12 


YcTbe p. J\on 


34 


12 


A30BCKoe Mope, ITopT KaHTOH 


40 


12 


2004 


PblSllHCKOe BOflOXpaHMJIHIIie (9 BblSopOK) 


489 


17 


KyH6biineBCKoe BcmoxpaHHJiHine 


39 


12 


p. Bonra y r. CapaTOB 


30 


14 


Bojirorpa^CKoe BO,aoxpaHHJiHme 


20 


14 


A30BCKoe Mope, ^lyMGyp-Koca 


39 


12 


,H,HeCTpOBCKHH JIHMaH 


39 


12 


MaHMHCKHH KaCKa^ BOflOXpaHHJIHm (4 Bbl6opKH) 


126 


12-17 


2005 


PblSHHCKOe BOflOXpaHHJIHIHe (7 BblSopOK) 


238 


17 


LUeKCHHHCKoe BcwoxpaHHJiHine 


16 


17 


TopbROBCKoe BcmoxpaHHJiHme (2 BblSopKH) 


80 


13 


CeB. KacnHH, ycTbe p. CynaK 


160 


17 


p. JJfienp (2 BbiSopKH) 


80 


16 


A30BCKoe Mope, ^lyMGyp-Koca 


76 


12 


2006 


Pbi6nHCKoe BoaoxpaHHJiHme (o6maa npo6a) 


198 


12 


2007 


PblSHHCKOe BOflOXpaHHJIHme (4 BblSopKH) 


197 


17 


2008 


Pw6HHCKoe BOfloxpaHHJiHme (o6maa npo6a) 


160 


12 


2011 


PblSHHCKOe BOflOXpaHHJIHIHe (4 BblSopKH) 


160 


8 


2011 


TopbROBCKOe BOflOXpaHHJIHine (2 Bbl6opKH) 


80 


8 


2011 


KaMCKoe BOfloxpaHHJiHme 


60 


8 


AHHoycoBH^Has TiojibKa Clupeonella engrauliformes 


2004 


CeB. KacnHH 


37 


12 


2005 


CeB. KacnHH 


40 


8 


Bcero: 3241 6-17 



MaKpoMOJieKyji. BiviecTe c TeM, H3yneHHe 6ejiKOB-cj)epMeHTOB no3BOJiaeT 
BbiacHHTb He TonbKO MHKpoaBOJiiouHOHHMe H3MeHeHHa b nonynauHax, 
ho h npocjieflHTb ceneKTHBHoe 3HaneHHe h aflanTHBHbie bo3mo>khocth 
Tex huh hhmx cj)opM cj)epMeHTOB. Enje o^ho Ba>KHeHHiee cbohctbo H30- 
4>epMeHTOB, BbiflejDnomHx hx H3 npoHHx reHeTHHecKHx h Ghoxhmhhc- 

CKHX MapKepOB - 3TO H3MeHeHHe OTHOCHTeJIBHOrO KOJIHHeCTBa H 
aKTHBHOCTH H30(j)epMeHTOB npH pa3JIHHHMX (j)H3HOnOrHHeCKHX h naTO- 

norHHecKHx cocToaHHax (PaH^ep, Tafijiop, 1983; rna3Ko, 1988; Reinitz, 
1977; Copeland, 2000). 
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PacyHOK 2.1. MecTa OT6opa npo6. 1- aKBaTopHa J],HecTpoBCKoro JiHMa- 
Ha, panoH r. Eenropofl-^HecTpoBCKHH; 2- aKBaTopna Cpe^Hero /^Henpa: 
paiioH ycTta p. CaMapa, KapanyHOBKoe Bo^oxpaHHUHme, p. Jlaemp; 3— 
aKBaTopHa A30BCKoro Mopa: paiioH noc. IlopT KaHTOH, ^yMGyp-Koca, 
aeJibTa p. ,ZJoh, TOHa «CeJibaeBaa»; 4- aKBaTopna MamjHCKoro KacKa^a 
BOfloxpaHHJiHiu: KaHan BeTBH A30bckoh BOflopacnpeflenHTenbHOH chc- 
TeMM, BecenoBCKoe BoaoxpaHHJiHme, IIpaneTapcKoe BOfloxpaHnnnme, 
03. MaHMH-ryflHJio; 5- ceBepHaa nacTb KacnHHCKoro Mopa, pafloH yen>a 
p. Cynaic; 6- cpe^Haa 30Ha BoJirorpaflCKoro BOfloxpaHHJiHma; 7- Bepx- 
Haa HacTb BanrorpaflCKoro BOfloxpaHHJiHma y r. CapaTOB; 8- KaMCKHH 
rmec KyflGbiuieBCKoro BoaoxpaHHnnma; 9- ^leGoKcapcKoe BOfloxpaHH- 
jiHiue, r. KocMOfleMtaHCK; 10- TopbROBCKoe BoaoxpaHHJiHiue B03ne 
r. ^KanoBCK, r. lOpbeBeij h r. BonropeneHCK; 11- Pbi6HHCKoe BOfloxpa- 
HHJiHme (14 cTamjHH oT6opa npo6); 12- YrjiMHCKoe BOfloxpaHnnnme: 
r. YrnHH h r. Kana3HH, HBaHbKOBCKoe BoaoxpamuiHine: r. JlyGna h 
r. KoHaKOBo; 13- IHeKCHHHCKoe BoaoxpaHHJiHme, CH3MeHCKoe pacniH- 
peHHe; 14- KaMCKoe BOfloxpaHHUHiue, r. IlepMb. 
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PiicyHOK 2.2. Ylojxpo6na% KapTa CTaHHHH OT6opa npo6 Ha aKBaTopHH 
Pbi6HHCKoro BOfloxpaHHUfflua. 

FijieCBI BO^OXpaHHJIHIIia: / - IIIeKCHHHCKHH, // - Mojio>kckhh, /// - FjiaBHBIH 

(IJeHTpajiBHtra), IV- Bojdkckhh. 

CTaHiiHH oT6opa npo6: 1- ycTte p. Cyzia, 2- JIio6eii, 3- Mjncca, 4- >Irop6a, 5- 

LfeHTpanBHijiH mbic, 6- FopoxioK, 7- MenioniHHo, 8- Ilepe6opBi, 9- TneGoBo, 

10- Ba6i>H Fopti, 11- Fopticafl Cojib, 12- EpeirroBO, 13- nepBOMaiiKa, 14- Bo- 

poK-3anoBe^HHK 

>KHByio pu6y, HenocpeflCTBeHHO nocne OTJioBa noMemanH b >kha- 
khh a30T b cocy^ax /Jbioapa CK-50, jih6o 3aMopa>KHBaiiH hcjihkom npn 
TeMnepaType He Bbinie -27°C. Jisw npeflOTBpameHHa BMMopa>KHBaHH>i 
TKaHefi npo3THKeTHpoBaHHyio o6myio npo6y 3aBopaHHBanH b anioMH- 
HHeByio (j)onbry. B na6opaTopHbix ycnoBHax npoBO^HJica 6HonorHHe- 
ckhh aHanH3 pti6 h oxaenjumcb o6pa3HM ana GnoxHMHHecKoro 
HccneflOBaHHa. Han6oJiee yao6Hbi fljia nonynaHHOHHO-reHeTHHecKHX 
HccneflOBaHHH MeTOflOM PAGE BoaopacTBopHMbie (j)epMeHTM 6enbix 
CKeneTHbix mmuih;. 3Ta TKaHb HMeeT Ha6op (j)epMeHTOB Bcex ochobhmx 
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KnaccoB (Gilbert, 2000), Jierico oxaeJiaeTca ot ppyrnx TKaHefi jiayKe ue- 
crreuHanHCTaMH, a TaioKe cnoco6Ha flOBonbHO /jonro xpaHHTbca b 3aMO- 

pO>KeHHOM COCTOaHHH (flO 90 CyTOK) 6e3 0C06bIX nOTepb aKTHBHOCTH. 

B KanecTBe ochobhmx H3yHaeMbix cj)epMeHTOB HcnojiKjoBanHCb: a- 
rjiHu:epo(|)oc(j)aTflerHflporeHa3a (aGPDH, E.C. 1.1.1.8), JiaKTaTflerHflpo- 
reHa3a (LDH, E.C. 1.1.1.27), MajiaTflerHflporeHa3a NADP-3aBHCHMaa 
(ME, E.C. 1.1.1.40), rjiK)K030-6-(|)oc(j)aTflerHflporeHa3a (G6PDH, E.C. 
1.1.1.49), cynepoKCHjmHCMyTa3a (SOD, E.C. 1.15.1.1), acnapTaTaMH- 
HOTpaHC(|)epa3a (AAT, E.C. 2.6.1.1); 3CTepa3M 3(j)HpoB Kap6oHOBbix kh- 
cjiot: 2-Ha(j)THnaLi:eTaT-3aBHCHMaa 3CTepa3a h D-3CTepa3a (bEST h D- 
EST, E.C. 3.1.1.x), cneKTp o6mero 6enKa (GP), a TaioKe npoBOflHnocb 
6HoxHMHHecKoe H3yneHHe aononHHTenbHoro Ha6opa (})epMeHTOB: Ma- 
naTflerHflporeHa3a NAD-3aBHCHMaa (MDH, E.C. 1.1.1.37), 6- 
4)oc(j)oriiioKOHaTflerHflporeHa3a (6PGDH, E.C. 1.1.1.44), menoHHaa 
(|)0C(j)aTa3a (AP, E.C. 3.1.3.1). OcoGemrocTH racTOXHMHHecicoro bmjib- 
jieHHa H3yHeHHbix H30(j)epMeHTOB npeflCTaBneHM b Ta6n. 2.2, a hx xa- 
paKTepncTHKa H3no>KeHa b TnaBe 3. 

Ta6jiHua 2.2. HeKOTopue oco6chhocth racToxHMHHecKoro BbWBJieHHa 
H30(j)epMeHTOB TioneK pofla Clupeonella 



<J>epivieHT 


MiiK\6aunoiiiian 
cuiecb 


BpeniH 

iiiiKvoauiiii 


LDH 

E.C. 1.1.1.27 


<I>oc(J)aTHWH 6y(j>ep pH 7,2 - 74 mji 
JIaKTaT HaTpHfl 1M - 24 mji 
MgSO 4 -7H 2 O-80Mr 
NaCl - 40 Mr 
NAD - 40 Mr 

n-HnTpOTeTpa30JIHH CHHHH (10 r/n) - 5 MJI 

Bcwa ^HCTHJijmpoBaHHaa - no 200 mji 
HaTpHfl (J)eHa3HHMeTacyjib(J)aT (3 r/n) - 4 mji 


40 MHH. 


MDH 

E.C. 1.1.1.37 


Tpnc-HCl 0,05M 6y(J)ep pH 8,6 - 200 mji 
MajiaT HaTpHfl - 600 Mr 
NAD - 60 Mr 

n-HHTpOTeTpa30JIHH CHHHH (10 r/n) - 4 MJI 

HaTpns (J)eHa3HHMeTacyjib(J)aT (3 r/n) - 4 mji 


50 MHH. 


ME 

E.C. 1.1.1.40 


Tpnc-HCl 0,05M 6y<J)ep pH 7,8 - 200 mji 
ManaT HaTpHfl - 800 Mr 
MgSO 4 -7H 2 O-400Mr 
NADP - 40 Mr 

n-HHTpOTeTpa30JIHH CHHHH (10 r/n) - 4 MJI 

HaTpHfl 4>eHa3HHMeTacyjib<j>aT (3 r/n) - 4 mji 


1 H. 10 MHH. 


aGPDH 
E.C. 1.1.1.8 


Tpnc-HCl 0,05M 6y<J>ep pH 7,8 - 200 mji 
HaTpHfl sn-rjiHqepoJi-3-(J)oc(J)aT - 350 Mr 
NaCl - 10 Mr 
NAD - 100 Mr 

n-HHTpOTeTpa30JIHH CHHHH (10 r/n) - 4 MJI 

HaTpHfl (J>eHa3HHMeTacyjib(}>aT (3 r/n) - 4 mji 


3 naca 



23 



<DepivieHT 


HiiK\6amioiinaji 
ciwecb 


BpeMH 

uiiKvQamiu 


G6PDH 
E.C. 1.1.1.49 


OoccJjaTHWH 6y(j>ep pH 7,1 - 200 mji 

NADP - 60 Mr 

HaTpiw rjiKJK030-6-(J)oc(J)aT - 400 Mr 

MgSO 4 -7H 2 O-300Mr 

n-HHTpOTeTpa30JIHH CHHHH (10 r/n) - 4 MJI 

HaTpHa (J)eHa3HHMeTacyjib(J)aT (3 r/n) - 4 mji 


2 naca 


6PGDH 
E.C. 1.1.1.49 


Tpnc-HCl 0,05M 6y<J>ep pH 8,8 - 200 mji 
6-(j>oc(j>orjiioKOHaT TCHA-cojib - 200 Mr 
Na 2 SO 4 -10H 2 O-20Mr 
MgSO 4 -7H 2 O-300Mr 
n-HnTpoTeTpa30Jinfi CHHHH (10 r/n) - 6 MJI 
HaTpna 4>eHa3HHMeTacyjib(j>aT (3 r/n) - 6 mji 


2 naca 


P-EST 

E.C. 3.1.1.x 


<I>oc(J)aTHbiH 6y<j>ep pH 7,2 - 200 mji 

ITpOHHWH CHHHH RR-COJIb - 100 Mr 

HaipHfl 2-Ha<J)THJiaqeTaT - 40 Mr 
(pacTB. b aqeTOHe - 2 mji) 


30 MHH. 


D-EST 

E.C. 3.1.1.x 


OoccjjaTHbiH 6y<j>ep pH 7,2 - 200 mji 
HaTpHfl 4-MeTHJiyM6eJiJiH(j>epHJi - 40 Mr 
(pacTB. b BOJje 40 mji) 


20 MHH. 

b y<J>-CBeTe 

^.=400 HM. 


AP 

E.C. 3.1.3.1 


Tpnc-HCl 0,05M 6y<J>ep pH 8,8 - 200 mji 

ITpOHHWH CHHHH RR-COJIb - 200 Mr 

MgSO 4 -7H 2 O-50Mr 

HaTpna l-Ha(J)THJi(J)oc(J)aT - 200 Mr 

(pacTB. b aqeTOHe - 2mji) 


40 MHH. 


SOD 

E.C. 1.15.1.1 


Tpnc-HCl 0,05M 6y<J>ep pH 8,5 - 200 mji 
MgS0 4 -7H 2 0- 100 Mr 

n-HHTpOTeTpa30JIHH CHHHH (10 r/n) - 12 MJI 

HaTpna (J>eHa3HHMeTacyjib(}>aT (3 r/n) - 6 mji 


8 nacoB 


AAT 
E.C. 2.6.1.1 


Tpnc-HCl 0,05M 6y<J>ep pH 7,6 - 200 mji 

L-acnapTar - 460 Mr 

NaCl-lOMr 

HaTpna 2-OKCornyTapaT - 200 Mr 

ITpOHHWH CHHHH BB-COJIb - 400 Mr 

ITHpHjjoKcajib-5-(J)oc(J)aT - 10 Mr 


30 MHH. 


06mnH 6enoK, 
GP 


HHKySaqHfl rejia b 12% bo/jhom pacTBope 
TpHxnopyKcycHOH khcjiotw - 4 naca 

KyMaCCH 6pHJIJIHaHTOBMH CHHHH - 20 Mr 
(paCTB. B yKCyCHOH KHCJIOTe - 30 mji) 


3 naca 



Ilpn pa3flejieHHH (jjepMenroB npHMeHJumcb BepTHKanbHue 3JieK- 
Tpocj)opeTHHecKHe KaMepu c miacTHHaMH PAG, npn 3tom oflHOBpeMeH- 
ho HccjieaoBajiocb 40 o6pa3HOB b Gjiokc O/jhh o6pa3en cocTaBjran: ajth 
aGPDH, LDH h SOD no 25 mkji cynepHaTaHTa, ana ME h G6PDH - no 
20 mkji, ana EST, AAT n GP - no 15 mkji, jijui jjpyrnx (JjepMenroB - no 
25 mkji cynepHaTaHTa. Pa3flejieHHe H30(j)epMeHTOB npoBo^HJiocb c hc- 
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rroJib30BaHHeM meJiOHHOH cncTeMM disc-PAGE (Davis, 1964; Ornstein, 
1964; Eaanb h pp., 1982). npHMeH>maci> 6y(bepHaa CHCTeMa Tpnc-HCl- 
H3BO3 pH 8,9 c 4% PAG KOHuempHpyiomero h 6% PAG pa3flenaiome- 
ro rem flna ME, LDH, G6PDH, AAT h 7% PAG pa3fleJiaiomero rem 
flna flpyrnx (j)epMeHTOB. B KanecTBe HH^HKaTopa Hcnoiii>30Baj[oci> BHe- 
ceHHe b nepByio nyfficy c npo6on 5 mkji 1% pacTBopa HH^HKaTopa 
6poM(j)eHOJioBoro cHHero (EOC). 

J\jik H3yneHHa CKpbiToM h3mchhhbocth h onpeaeneHHa onrHManb- 

HOH KOHUeHTpaUHH PAG HCnOHb30BaJIHCb pa3JIHHHbie KOHLteHTpaUHH 

pa3fleJiaiomero rena: ot 4% po 10% c nraroM b 1% (Vesterberg, Hansen, 
1978; Ayala, 1982). 

3neKTpo(j)ope3 npoBOflnnca b pea 3Tana - npe3JieKTpo(j)ope3, po 
BXOK^eHHa HH^HKaTopa b pa3flenaiomHH rejib; CTa6HJiH3anH>i no cnne 
TOKa 80 mA. BTopofi 3Tan - ochobhoh 3JieKTpo(bope3; CTa6HHH3anHa no 
cnne TOKa 200 mA. BpeMa ocHOBHoro 3JieKTpo(bope3a 3aBHCHT ot coot- 
HomeHHa 3ap>m:Macca nonnnenrnfla h pmi pa3Hbix (j)epMeHTOB nofl6n- 
paeTca 3KcnepnMeHTajibHO. Jlsw nccneflOBaHHbix bh^ob BpeMa 
ocHOBHoro 3neKTpo(j)ope3a cocTaBHJio: EST, GP h AAT - po Bbixo^a 
EOC H3 pa3fleJiaioniero rena, jura ME, aGPDH h G6PDH - 1 Hac 
10 MHHyT, flna SOD h LDH - 1 nac 40 MHHyT, ocTanbHbie (})epMeHTbi - 
ao Bbixo^a EOC H3 pa3flejiaioniero rem. npoBeaeHne 3neKTpo(bope3a 
npoBOflHJiocb npn oxna>KfleHHH KaMepbi po TeMnepaTypbi +4°C nyTeM 
npHHyflHTeJibHOH KOHBeiajHH oxna>KfleHHoro HH>KHero 3JieKTpoflHoro 
6ycbepa b 3JieKTpo(j)opeTHHecKOM pe3epByape (oGteM 4,5 n.). 

J\jik BbWBJieHna cj)epMeHTOB b cjto>khoh cMecH 6ejiKOB nocne 3Jieic- 
Tpocj)ope3a Hcnonb3yiOTca peaKnnn, cnenncbnHHbie ana KomcpeTHon 

(j)epMeHTHOH CHCTeMbl. npH rHCTOXHMHHeCKOM BbWBJieHHH H30(j)epMeH- 

tob nojib30BanHCb o6menpHHaTMMH MeTOflHicaMH (EeHeTHKa..., 1977; 
Ena3KO, 1988; Walker, 2002; Smith, 2002), ocHOBaHHbiMH Ha 6a30Bbix 

pyKOBOflCTBaX no BbMBJieHHIO (j)epMeHTaTHBHOH aKTHBHOCTH (EepHCTOH, 

1965; Manchenko, 2003) c HeicoTopbiMH aBTopcKHMH H3MeHeHnaMH (Ka- 
pa6aHOB, Cumhbko, 20056). CooTBeTCTByioinHe 6ycbepHbie chctcmm c 
3aflaHHMM 3HaneHHeM pH npnTOTOBjranncb no CTaH^apTHbiM nponnoiM 
(/Jocoh h pp., 1991). HmcyGanna renen b Kpacainen CMecH npoBOflnnacb 
b TeMHOTe npn TeMnepaType +37°C po pa3BnTna OKpauiHBaHna b 30He 
(j)epMeHTaTHBHofi peaKUHH. Cpe,zry pus OKpauiHBaHna 6jiOKa npnroTOB- 
jrann nepea HananoM OKpauiHBaHna. Kocj)epMeHT, KaTann3aTop hjih hhh- 
nnaTop peajcnnn floGaBJumca HenocpeflCTBeHHO nepep yitnajrKOH rem b 
HHKy6anHOHHyio cpe^y. 
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Bcnefl 3a OKpaiiiHBaHHeM renH npoMbiBanHCb flHCTHmmpoBaHHofi 

BOflOfi H BMflepaCHBaJIHCb B 7% BOflHOM paCTBOpe yKCyCHOH KHCJIOTbl Ha 

npoTa>KeHHH 12 nacoB. riocne miacTHHbi renefi noMeinanHCb b KOHcep- 
BHpyiomyio cnHpTornHuepHHOByio CMecb (15% BOflHbifi pacTBop 3TaHO- 
na c 1% rnHuepHHa). KoHcepBauna nina He MeHee 7 cyTOK. 3aTeM 
njiacTHHM renefi BbicyniHBanHCb b 40-mkm nneHKax HeJino(j)aHa c nocne- 
flyiomHM xpaHeHHeM nop, rHeroM b cyxoM, npoxjia^HOM, 3ainHineHHOM 
ot cBeTa MecTe. 

/JeHCHTOMeTpHHeCKHfi aHaJIH3 aKTHBHOCTH H30(j)epMeHTOB npoBo- 
flHJIH no HHJJHBHflyaJIbHMM 3JieKTpO(j)OpeTHHeCKHM TpeKaM C HCnOJTb30- 

BaHHeM naKeTa RFLPscan Plus v.3.12 (CSP, Inc.)- IlonynaHHOHHO- 
reHeTHHecKHfi aHanH3 npoBOflHJica c Hcnonb30BaHHeM nporpaMMbi 
BIOSYS r.2 (University of Illinois, USA). Tpa(j)HHecKoe npe^CTaBneHHe 
MaTepnanoB h CTaTHCTHHecKHfi aHanH3 npoBO^HJiH c Hcnonb30BaHHeM 
naKeTOB nporpaMM MS Office 2003 (Microsoft Corp.) h STATISTICA 
v.6.1 (StatSoft, Inc.). 

2.2.2. MeTOflbi reHeTHKO-6HOXHMHiecKoro aHajiH3a 

Jlas H3yneHHa BJinaHHa ochobhmx aGnoTHHecKHX (j)aKTopoB, koto- 

pbie MOrJIH 6bl OKa3bIBaTb B03flefiCTBHe Ha MeXaHH3MbI BHyTpHKJieTOH- 

Horo MeTa6onH3Ma ttojibkh, 6bm npoBe^eH pzp 6hoxhmhh6Ckhx 
3KcnepHMeHTOB in vitro. B KanecTBe MOflenbHbix cj)epMeHTOB 6buiH bbi- 
6paHbi: JiaKTaTflerHflporeHa3a, acnapTaTaMHHOTpaHC(j)epa3a, 2-Hac|>- 
THJiaHeTaT3aBHCHMaa 3crepa3a h a-rjTHHepo(j)oc(})aTflenmporeHa3a. 3th 
(j)epMeHTbi oTHocaTca k TpeM Ba>KHefiuiHM KJiaccaM cj)epMeHTOB (Okch- 
flopeziyKTa3bi, TpaHC(|>epa3bi, rHflpona3bi), hx CTpyiaypa, (j)yHKHHa h 
reHeTHHecKaa fleTepMHHauHa y pa3Hbix >khbothmx OTHOCHTenbHO xopo- 
uio H3yneHbi, a Taicace HMeiOTca aaHHbie no ceneKTHBHOCTH, KonHHecTBy 
h cj)yHKHHOHajibHbiM cBoficTBaM 3thx (j)epMeHTOB (KHpnHHHHKOB, 1987; 
MemepaKOBa, 2004, h pp.). 

Bcero 6bmo npoBe^eHo 3 cepHH 3KcnepHMeHTOB no BbiacHeHHio 
BJinaHHa pa3JiHHHbix KOHHempaHHfi HeopraHHHecKHX conefi h Kap6aMH- 
Xia, a TaK>Ke TeMnepaTypbi (pnc. 2.3.). Kaamaa cepna BocnpoH3Be/ieHa b 
Tpex noBTopHOCTax onbiTOB. Bcero npoBe^eH HHflHBHflyanbHbifi aHanH3 
He MeHee HeM no 20 oco6aM ana Kaacflofi noBTopHocra. 

B nepBofi cepHH 3KcnepHMeHTOB 6bmo H3yneHo BJinaHHe pa3HHH- 
hmx KOHnempaHHH xnopHfla HaTpna h cyjib(j)aTa MarHHa, a TaK>Ke hx 
coBMecTHoro B03fleficTBHa. 06maa cxeMa 3KcnepHMeHTa noKa3aHa Ha 
pnc. 2.3.a. 06pa3Hbi TKaHefi ot Ka>Kjiofi oco6h pa3flenanHCb Ha 4 paBHbie 
nopHHH, oflHa H3 KOTopbix Hijia b KanecTBe KOHTpona, ocTanbHbie nocTy- 
nanH b 3KcnepHMeHT. 06pa3Hbi pa3MepoM okojio 5 mm 3 noMeinanHCb b 
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MemoHKH H3 flHajiH3HOH Tpy6KH ServaPor 4023, pa3Mep nop KOTopofi 
rapaHTHpoBaHHO He nporrycicaeT MaKpoMOJieicynM. MemoHKH noMenra- 
jiHCb b HHflHBHflyajibHbie pe3epByapbi c 3a,aaHHofi KOHHempaHHefi conefi 
(Ta6n. 2.3.) h mncyGHpoBajiHCb 15 mhh. npn +4°C npn hoctojihhom ne- 
peMemHBaHHH. J\anee MemoHKH H3BJieKanHCb h oTMMBajiHCb ot conefi b 
TeneHHe 30 mhh. b (j)H3HOJiorHHecKOM pacTBope PHHrepa b MoaH(j)HKa- 
Hhh Kpe6ca-XeHcejieHTa juw xanonHOKpoBHbix >khbothmx (JIocoh h 

flp., 1991). 
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PacyHOK 2.3. CxeMa 6hoxhmhhcckhx 3iccnepHMeHTOB ?'n vitro no bo3- 
fleficTBHio pa3HHHHbix KOHHeHTpauHH HeopraHHnecKHx conefi (a), TeM- 
nepaTypHofi ycrofiHHBOCTH (6) h pa3HHHHbix KOHHeHTpaHHfi Kap6aMHfla 
(<?) Ha H30(|)epMeHTM HepHOMopcKo-KacnnficKofi ttojibkh. IloacHeHHa b 
TeKCTe 

KoHTpoJibHbifi o6pa3eu, Bee 3to BpeMa Haxonnjica b nHanH3HOM 
MemoHKe b (j)H3HonorHHecKOM pacTBope. IlpHMeHeHHe hmchho (J)H3ho- 
norHHecKoro pacTBopa PHHrepa b MOflH(j)HKaHHH Kpe6ca-XeHcenefiTa 
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ana xojioahokpobhmx 6biJio o6ocHOBaHo nocne p>ma 3KcnepHMenroB 
KaK o6ecneHHBaiomee HanGojibmyio coxpaHHocTt (})epMeHTOB: o6niHe 

nOTepH B KOHTpOJIBHOM o6pa3He no CpaBHeHHK) C HaTHBHblMH TKaiWMH 

cocTaBnanH He 6anee 7%, hto no3BOJiaeT peKOMeH^oBaTb 3tot pacTBop 
flna 6HOXHMHHecKHX h (j)H3HonorHHecKHX 3KcnepHMeHTOB ana pbi6 in 
vitro. Ranee o6pa3nM noflBepranHCb CTaHflapTHofi npone^ype PAGE c 
nocjie^yiomeH fleHCHTOMeTpHHecKofi o6pa6oTKofi 3JieKTpocj)operpaMM. 
TaSjiHua 2.3. PtoyneHHe BnnaHHa HeopraraiHecKHx cojiefi Ha H30(j)ep- 
MeHTbi C. cultriventris 



Cepiia 

3KCnepHMeHTOB 


HaBCCKa 

COJIH 


KOIIH. HOHOB 


BpeMH 

iiiiKvoamiii 


Koji.-bo 
npo6 


Pa3aeJifcHoe BJiHAHHe conen 


XjIOpHfl 

HaTpHa 
NaCl 


15r/ji 


(Na + CI") 
15r/ji 


15 MHH. 


5 npo6, 
3 nBT. 


30r/ji 


(Na + CI") 
30r/ji 


15 MHH. 


5 npo6, 
3 nBT. 


Cyjib<j>aT 

MarHHa 

MgS0 4 -7H 2 


30r/ji 


(Mg i+ SO/) 
15r/ji 


15 MHH. 


5 npo6, 
3 nBT. 


60r/ji 


(Mg i+ SO/) 
30r/ji 


15 MHH. 


5 npo6, 
3 nBT. 


CoBMecTHoe BJiHflHHe cojiefi 


NaCl + 
MgS0 4 -7H 2 


60r/ji 
60r/ji 


(Na + Cl~) 60 r/ji 
(Mg 2 + SO 4 2 30 r/ji 


20 MHH. 


5 npo6, 
1 nBT. 



Bo BTopofi cepHH 3KcnepHMeHTOB 6bmo H3yneHo BJinaHHe pa3JiHH- 
hbix TeMnepaTyp Ha (j)epMeHTaTHBHyio aKTHBHOCTb BOflopacTBopHMbix 
6enKOB TionbKH. OGiiiaa cxeMa 3KcnepHMeHTa noKa3aHa Ha pnc. 2.3.6. 3a 
ocHOBy 6mjih B3aTM pa6oTbi P. KoeHa (Koehn et al., 1971) h 
B.C. KHpnHHHHKOBa (1987). Bcero 6mjio H3yneHO 3 noBTopHOCTH no 5 
HHflHBHflyajibHbix npo6 b Ka>KflOH. 06pa3Hbi TKaHefi ot Ka>KflOH oco6h 
pa3fleJianHCb Ha 6 paBHbix nopHHH, o^Ha H3 KOTopux nina b KanecTBe 
KOHTpana, ocTajibHbie nocTynanH b 3KcnepHMeHT. 06pa3HM pa3MepoM 
okojio 5 mm 3 noMemanHCb b njiacTHKOBbie MHKponpo6HpKH c 3KCTpara- 
pyronjHM pacTBopoM caxapo3M. KoHTpontHbiH o6pa3eH Bbiflep>KHBaiica 
npn TeMnepaType CTaH^apTHOH npo6onoaroTOBKH (+4°C). OcTanbHbie 
o6pa3nbi noflBeprairacb HarpeBaHHio b TeneHHe 1 5 mhh. Ha boajihoh 6a- 
He c KOHBeKHHen EB-5 npn Heo6xoflHMOH TeMnepaType. BpeMa HHicy6a- 
Hhh BbiHHCJiajiocb 3MnHpHHecKH - 3a 3tot npoMe>KyTOK TKaHH ycneBajra 
paBHOMepHO nporpeTbca np 3aaaHHOH TeMnepaTypu, ho He HacTynana 
Koarynanna 6enKOB. Emuo royneHO BnnaHHe p>ma TeMnepaTyp: +20°C, 
+35°C, +50°C, +65°C h +80°C. nocne 3KcnepHMeHTOB o6pa3nu noflBep- 
ranHCb cTaHflapTHon npone^ype PAGE c nocneayromeH fleHCHTOMeTpn- 
necKOH o6pa6oTKofi 3neKTpo(|)operpaMM. 
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B TpeTben cepHH 3iccnepHMeHT0B HccneaoBanocb BnnaHHe pa3HHH- 
hhx KOHueHTpauHH Kap6aMHna Ha (})epMeHTM tiojibkh. 3a ocHOBy 6mhh 
B3aTM pa6oTbi B.C. KHpnHHHHKOBa (1987). Bcero 6bino H3yneHO 3 no- 
btophocth no 10 HHflHBHflyajibHbix npo6 b Ka>KaoH. 06pa3HM TKaHefi OT 
Ka>KjioH oco6h pa3flenanHCb Ha 4 paBHbix nopHHH, onna H3 KOToptix Hina 
b KanecTBe Konrpona, ocTanbHbie nocTynanH b 3KcnepHMeHT. Koh- 
TponbHbie o6pa3HM nonBepranHCb o6mhhoh npouenype PAGE. Jipyrne 
Tpn noBTopHocTH He3aBHCHMo HccneflOBanHCb MeTOflOM PAGE, npn KO- 
TopoM b KOHHempHpyiomHH h pa3fleJiaioHiHH renH, a TaioKe b 3KCTparn- 
pyiomHH pacTBop h 3neKTpoflHMH 6ycj)ep xio6aBJiajica Kap6aMHfl no 

KOHHeHTpaHHH 2M, 4M H 6M COOTBeTCTBeHHO flJia Ka>KflOH nOBTOpHOCTH 

(pnc. 2.3. e). 

B H3yneHHe nonynaHHOHHOH CTpyicrypM BxonaT cnenyiomHe 3ap,snw. 
OHeHKa nacTOT annenefi h reHOTHnoB, flonn nonHMop(j)HMX noicycoB, reTe- 
po3HroTHocTH, npHcnoco6neHHocTH, onpe^ejieHHe paBHOBecHbix nacTOT 
anneneH. Pacner 3thx napaMeTpoB aeTanbHO paccMOTpeH b pa^e (})yHna- 
MeHTanbHbix pyKOBOflCTB (J1h, 1978; Nyquist, 1990; XenpHK, 2003) h 3n,ecb 
He npeacTaBJieH. B pa6oTe HcnonKjyioTca cneflytomne coKpanjeHHa: puq - 
nacTOTM anneneH; P oh h P ex - HaGmonaeMbie h o>KHnaeMi>ie HHcneHHOCTH 
reHOTHnoB (npn npaMOM noflcneTe); H ob h H ex - HaGnionaeMaa h o>KHnaeMaa 
reTepo3HroTHocTb npn k=0,95; ■£ - KpHTepHH IlHpcoHa, x 2 (o.os;i) = 3,84 (b 
cnynae HeaocTOBepHOCTH rHnoTe3M cooTBercTBHa pacnpe^eneHHa nacTOT 
reHOTHnoB paBHOBecnio XapnH-BaHH6epra OTMeneH 3HaKOM «*»); A. - noica- 
3aTenb KonMoropoBa-CMHpHOBa, A, 0; 9 5 =l,36 (b cnyqae HeaocTOBepHOCTH 
rHnoTe3M cooTBeTCTBHa pacnpe^eneHHa nacTOT reHOTHnoB paBHOBecnio 
XapflH-BaHH6epra oTMeneH 3HaKOM «*»); w - ycpenHeHHaa oTHocHrenbHaa 
npncnocoGneHHOCTb reHOTHnoB; W - o6maa npHcnoco6neHHOCTb nonyna- 
Hhh; S - naBnemie OT6opa Ha nonynauHio; F - HH^eKC (|)HKcaHHH reTepo3H- 
tot; D H - flecj)HHHT reTepo3HroT; K03(j)(j)HHHeHTM HH6pHnHHra F- 
CTaTHCTHKH: F IT - oco6b oTHocHTenbHo Henofi nonynauHH, F IS - oco6b otho- 
CHTentHO cy6nonynaHHH, F ST - cyGnonynaujia OTHOCHTenbHofi Been norry- 
naHHH. Jinx ouemcH reHeTHHecKHX paccroaroiH npHMeHanncb nHCTamjHH 
Hea D (Nei, 1972, 1978). TaioKe rjw cpaBHeHHa nByx Bbi6opoK h ycTaHOB- 
neHHa cxo^CTBa Me>Kny nonynauHaMH npHMeHanca KpHTepHH r h reHerH- 
necKHe flHCTaHHHHZ), npenno>KeHHMe Jl.A. }Khbotobckhm (1984). 
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TjiaBa 3. 
KpaTKaa xapaicrepHCTHKa iiccjitvioBaniibix BoaoeMOB 

TaraHporcKHH 3ajiHB A30BCKoro Mopa 

A30BCKoe Mope - MenKOBOflHMH BOfloeM, KOTopufi mo>kho pac- 
CMOTpHBaTb KaK 6ojibfflOH npHHepHOMopcKHfi nHMaH peKH J\on. Pacno- 
naraeTca Me>Kfly 45°16' h 47°17' cm. h 33°36' h 39°21' b.^. nnomaflb 
Mopa cocTaBnaeT 38 tmc. km 2 , cpe^Haa rjiy6nHa 8 m, MaKCHManbHaa - 
14 m. 3to caMoe MejiKOBo^Hoe Mope b MHpe, ero o6beM cocTaBJiaeT Bce- 
ro 320 km 3 . B ceBepo-BocTOHHoS Hacra Mopa jiokht GonbHioH TaraH- 
porcKHH 3anHB, BbiTaHyTbifi b HanpaBneHHH ycrba J\ona. OopMHpoBaHHe 
BOflHOH Maccbi npoHcxo^HT b pe3ynbraTe cMemeHHa nepHOMopcKHx boa, 
nocTynaioiUHX nepe3 KepneHCKHH nponHB c peHHbiMH Bo^aMH h oca^- 

KaMH (Po>KfleCTBeHCKHH, U,BeTKOB, 1983). 

B 3HMHee BpeMa A30BCKoe Mope noKpbiBaeTca jhviom, TonmHHa 
nbfla b TaraHporcKOM 3anHBe flocraraeT 80 cm. B neraee BpeMa bo^m 
Mopa nporpeBaioTca ^o +25-30°C, 3hmoh TeMnepaTypa bo^m y noBepx- 
hocth oxnaayjaeTca ao 0...-0,9°C. 06mhho, BcneflCTBHe MenKOBOflHo- 
cth, Boflbi A30BCKoro Mopa xopouio nepeMernHBaioTca, coneHOCTb h 
TeMnepaTypa o^HHaKOBbi ot noBepxHocra %o Jina. KHCJiopo^HbiH pe>KHM 
HapyuiaeTca Jinnib b nepnofl 3HMHefi CTpaTH(j)HKaHHH jih6o b npoflOJiacH- 
TenbHbie neTHHe hithjih, hto mokct npHBOflHTb k flecjfflHHTy pacTBopeH- 
Horo KHCJiopofla h «3aMopaM» pbi6 (3chkcbhh, 1951). 

Oco6eHHOCTH rHflponorHHecKoro peacHMa A30BCKoro Mopa, h b 
oco6eHHOCTH TaraHporcKoro 3anHBa, oGycnaBUHBaioTca 6ohbhihm npn- 

TOKOM npeCHOH BOflbl H MeJIKOBOflHOCTbK) 6aCCeHHa. CoJieHOCTb BOflbl 

yBeJiHHHBaeTca ot ycTba J\ona b K>ro-3anaflHOM HanpaBJieHHH ot 1 #o 
9%o, b HeHTpanbHOH nacTH Mopa -go 1 l%o, b ceBepHofi nacra Mopa - ao 
18%o. B CB33H c 3aperynHpoBaHHOCTbio CTOKa p. Ky6aHb h BnnaHHeM 
CTOKa p. .ZJoh ot ypoBHa U,HMJiaHCKOrO BOfloxpaHHJiHma COJieBOH pe>KHM 
Mopa noflBep>KeH 3HaHHTenbHbiM ce30HHbiM KOJie6aHHaM noa B03fleficT- 
bhcm xo3ancTBeHHOH aeaTejibHocTH nejioBeKa. 

XHMHHeCKHe 0C06eHH0CTH a30BCKHX BOfl 3aBHC3T B OCHOBHOM OT 

cocTaBa nocTynaiomnx peHHbix h nepHOMopcKHX boa. 3Ta CB>i3b OTpa- 
>KaeTca He TonbKo b HenocpeacTBeHHOM onpecHeHHH Bo^oeMa npn cMe- 

HieHHH MOpCKHX H peHHblX BOfl, HO H B H3MeHeHHH oGnjeH 

yBna>KHeHHOCTH 6accefiHa, perynnpyiomeH 6anaHCOBbiH ypoBeHb A30B- 
CKoro Mopa, ero bo^o- h coneo6MeH c ^lepHbiM (Bojiobhk, 1985). HeKo- 
Topoe BJiHaHHe, ocoGeHHo 3aMeTHoe Ha MenKOBo^Hbix ynacraax, 
OKa3biBaioT flOHHbie oTJio>KeHHa. B A30bckom Mope coaep>KHTca b cpea- 
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HeM ll,5%o cojieii, a b TaraHporcKOM 3ajiHBe pe;n<o npeBbiniaeT 8%o (ot 
3,7 ro 8,l%o). IIo HOHHOMy cocTaBy ochobhmmh aBJiaioTca hohm xjiopa 
(CI"), cynb(j)aTM (S0 4 2 "), Kap6oHaTM (C0 3 2 ~) h rn/ipoKap6oHaTM (HC0 3 "), 
a TaioKe hohm HaTpna (Na + ), MarHHa (Mg 2+ ), KanbUHa (Ca 2+ ) h Kajina 
(K + ). IlepeHHciieHHbie hohm b MopcKofi Bo^e Haxo^aTca b hcGojimuom 
KonHHecTBe, hx cooTHomeHHe noa BJinaHHeM cocTaBa aohckhx bop, h 
HcnapeHHa OTKJioHaeTca ot HopManbHoro flJia MopcKHX boa: coaep>Ka- 
HHe CI MeHtrne, HeM b oKeaHe (okojio 1%), SO4 2 " HeMHoro 6onbme 
(npH6jiH3HTejn>Ho 0,2%), a HCO3" 3HaHHTejn>Ho 6ojibme, neM b oiceaHH- 
HecKofi MopcKofi Bofle (1,2%). Cpe^Hee npoHenraoe co#ep>KaHHe Ka- 

THOHOB TaiOKe OTJIHHaeTCa OT TaKOBOrO B OKeaHe (Po>KfleCTBeHCKHH, 

U,BeTKOB, 1983). lU,eji0HH0CTb a30BCKofi bo^bi cocTaBJiaeT okojio 3 Mr- 
3kb/ji, hto 3HaHHTejn>Ho MeHbHie, HeM menoHHocTb 4epHoro Mopa. Ofl- 

HaKO OTHOHieHHe UjeJIOHHOCTH K XJIOpHOCTH BOflM B a30BCKHX BOflaX 
60JIBHie, HeM B HepHOMOpCKHX, BCJieflCTBHe MaJIOrO KOJIHHeCTBa HOHOB 

xnopa. 3to yKa3biBaeT Ha BJinaHHe peHHbix boa, coaep>KamHX Gonbume 
KOJiHHecTBa rHflpoKap6oHaTOB h Majioe KOJinnecTBO xjiopH^OB. BjinaHHe 
peHHbix Boa b TaraHporcKOM 3anHBe yBeJiHHHBaeTca HanpaBJieHHH k 
ycTbio J\oua. XnopHOCTt bo^bi b6jih3h ycTta cocTaBJiaeT b cpe^HeM 
0,073%o, a KOJinnecTBO nmpoKap6oHaTOB okojio 0,192%o (mejioHHocTb 

OKOJIO 3,1 Mr-3KB/jl). 

ra30BMH pe>KHM a30BCKHx Boa onpe/jejiaeTca HeGojibuiofi rjiy6n- 
hoh h yBejiHHeHHbiM nepeMeniHBaHHeM bo^hmx Mace npn BOJiHeHHH, a 

TaiOKe HHTeHCHBHblMH 6HOJIOrHHeCKHMH npOHeCCaMH B TOJIHje BOflM H 

Ha .zuie Mopa. JleTOM b TaraHporcKOM 3ajiHBe Ha rjiy6nHax 6oJiee 5 m 
HHor^a o6pa3yeTca cepoBOflopoflHbiH cjioh, cpaBmrreJibHO pe^KO noji- 
HHMaioHiHHca bmcoko ot pna. Khcjiothoctb boa KOJie6jieTca ot pH 8,8 b 
nepnofl jieTHero HBeTeHHa bo^m ^o pH 7,6 b kohhc oceHH. 

OayHa A30BCKoro Mopa o6oramaeTca b HauiH ahh KaK 3a chct nep- 

HOMOpCKHX BHflOB, TaK H BHflOB, npOHHKaiOHIHX B MOpe H3 flpyTHX BOflO- 

eMOB (nacTo - KaK pe3yni.TaT xo3aficTBeHHOH ^eaTejibHocTH nejioBeKa). 

3T0My Cn0C06cTByi0T HeCKOJIBKO (j)aKTOpOB - COBpeMeHHMH MOpCKOH 

TpaHcnopT, fleaTeJibHOCTb HeJiOBeKa no aKKUHMaTroaHHH hobmx bh^ob 
pbi6, npoflOJiacaioHieeca yBeJinneHHe coJieHOCTH Mopa. Mo>kho OTMeTHTb 
npoHHKHOBeHHe b ^epHOMopcKO-AsoBCKHH 6acceiiH paKa Rhitro- 
panopeus harrisii c ATJiaHTHHecKoro no6epe>Ki>a CeBepHOH AMepHKH; 
KOCMonoJiHTHHHoro TpyGnaToro nepBa Mercierella enigmatica; roJio>Ka- 
6epHoro MOJUiiocKa Stiliger bellulos H3 Cpe^HjeMHOMopba. HanGoJibniee 
pacnpocTpaHeHHe b 6accefiHe A30BCKoro Mopa nojiynnjia aajibHeBO- 
CTOHHaa Recant - nnneHrac (Mugil soiuy), 3anacM KOTopofi b HacToamee 
BpeMa OHeHHBaioTca b 25 tmc. t. (Bhtkobckhh, EoraneB, 2005). 
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EnoMacca 30onjiaHKTOHa aocTHraeT 1,5 i7m 3 , 6onbnryio nacTb ee 
cocTaBnaeT coJiOHOBaTOBOflHaa Calanipeda aquae, Han6onee MaccoBO 
pa3BHBaiomaaca b TaraHporcKOM 3anHBe. 

Pbi6bi A30BCKoro Mopa npeflCTaBJieHM 79 BH^aMH, H3 hhx 20 bh^ob 
npoxo^Hbie h nojiynpoxo^Hbie (oceTpoBbie, cenbfleBMe, oKyHeBbie) h 13 
npecHOBO^Hbie (KapnoBbie). Ochobhmmh npcacTaBHTeJuiMH puGHoro 
TaraHporcKoro 3anHBa jibjijiiotoi (b npoHenrax k o6meMy 3anacy Bcex 
pti6): nepHOMopcKO-KacnHHCKaa TKWibKa Clupeonella cultriventris 
(29%), cy^aic Sander lucioperca (8-16%), xaMca Engraulis encrasicholus 
(12%), Jiem Abramis brama (7-11%), 6mhkh ceM. Gobiidae (5-15%) h 
cenbflH p. Alosa (2-5%). Ochobhoh nnmen (jxo 70%) tiojibkh h xaMcu 
cny>KaT BecnoHorne paHKH, a BecHOH 3HaHHTeJibHyio qacn> iihiiih (ho 
30%) cocTaBnaioT KOJioBpaTKH. H3 xhihhhkob Ba>KHoe 3HaneHHe HMeeT 
cy^aic. BecHofi h jictom oh nHTaeTca npeHMymecTBeHHo xaMcofi h 
tiojibkoh, a oceHbio - noHTH hckjhohhtcjibho 6biHKaMH (3eHKeBHH, 1951; 
Bojiobhk, 1985). 

HaMH npoH3BOflHnca hob tiojibkh Ha aKBaTopHH TaraHporcKoro 3a- 
nHBa A30BCKoro Mopa ceBepHee noc. IlopT KaHTOH h b pafioHe MyMGyp- 
kocm (pnc. 2.1). 

,H,ejibTa pcivii ,3,oh 

/JenbTa p. J\on - ojxaa H3 caMbix KpynHbix peHHbix chctcm KDra 
Pocchh. PacnonaraeTca Ha njiomaflH okojio 750 km 2 b Koop^HHaTax 
47°05' - 47°16' cm. h 39°11' - 39°43' b.r. Cpejmaa BticoTa TeppHTO- 
pHH - ot ao 6 m Haa ypoBHeM Mopa. ,Z],eJii>Ta J\ona 3aHHMaeT nnomaflb 
okojio 750 km 2 . BofloeMM (npHJieraiomaa nacTb TaraHporcKoro 3ajiHBa, 
p. j\on h ero rnpjia, MepTBMH /Johch, 6oJiOTa, npy^bi) h noiiMeHHbie 
3ajiHBHbie nyra 3aHHMaioT 6oJiee 80% TeppHTopHH. ,EI,eJibTa npeflCTaB- 
jiaeT co6oh cncTeiviy npoTOKOB, epHKOB h nepeKonoB, oTflejunoiHHx flpyr 
ot apyra mhokcctbo octpobob. OGmaa npoTJDKeHHOCTb boaotokob 6o- 
nee 1700 km. B aeJibTe HaxoflHTca ceTb flpeHa>KHbix h apyrnx KaHanoB, 

60JIBHI0e KOJIHHeCTBO npyflOB BOCnpOH3BOflCTBCHHbIX H TOBapHMX pbi6- 

hbix xo3aficTB (IlpHpoflHbie. . ., 2002). 

nocne 3aperynHpoBaHHa J\ona npoH3oniJiH He tojibko coKpameHHe 
h nepepacnpcaeJieHHe CTOKa bo^m no ce30HaM ro^a, ho h h3mchchh>i b 
xHMHHecKOM cocTaBe flOHCKHx Boa (npoime Bcero pacTeT hx o6maa mh- 
HepanH3aHHa). B CTBope r. PocTOBa-Ha-/],OHy cyMMa conefi b Bozie He- 
peflKO flocTHraeT 0,9- l%o, b to BpeMa KaK b 1929 r. b cpe^HeM 3a tor OHa 
6buia paBHa 0,45%o. PbMeHaeTca coothohichhc hohob h oGmaa xapaK- 
TepncTHKa coJieBoro cocTaBa bo BpeMeHH h b npocTpaHCTBe. Ilpn nocTO- 
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aHCTBe coaepacaHHa hohob KajibHHa h MarHHa yMeHbinaeTca KOHHeHipa- 
Hiia ranpoKap6oHaTOB, ho yBeJiHHHBaeTca #ojia cynb(j)aTOB h xjiopH^OB. 
rn/ipoKap6oHaTHbiH KJiacc penHbix boa, cbohctbchhijIh ecTecTBeHHOMy 
rHflpoxHMHHecKOMy (j)OHy, H3MeHaeTca Ha cyjib(j)aTHbiH h na>Ke xjiopHn- 
hmh. Cpenn KaTHOHOB cymecTBemio B03pacTaeT panb Haipna h Kajina 
(3eMJia..., 1975; MnHopaHCKHH, 2006). 

Pa3Hoo6pa3He BOfloeMOB, JiaHnuiacjyroB, noHB, pacTHTeJibHbix co- 
o6niecTB 06yc.noBH.nH MHoroo6pa3He acHBOTHoro MHpa aejibTbi. B 300- 
nnaHKTOHe aBaH^ejibTbi h jienbTbi o6Hapy>KeHO 99 bh^ob, H3 KOTopbix 
KonoBpaTKH (Rotatoria) cocTaBJiaioT 44, Konenoabi (Copepoda) - 23, 
KnaflOHepbi (Cladocera) - 28, nponne - 4; b 30o6eHTOce - okojio 150 bh- 
ZIOB (Pecypcbi..., 1980). 

/JejibTa HCTopHHecKH cnaBHnacb 6oraTCTBOM pbi6m>ix pecypcoB. 
3/jecb BCTpenaioTca npaKTHnecKH Bee BHnbi pbi6, oGnraiomHe b aohckom 
Gaccefee (okojio 70 bh^ob). OflHaKo, HanaBuieeca b cepe^HHe XX b. 
coKpaujeHHe pbi6Hbix 3anacoB npoflan>KaeTca h ^o Hacroamero BpeMe- 
hh. 3a nocneflHHe 70 neT 3aHHHreJibHO coKpamjica bmjiob pana hchhbix 
npoMbicnoBbix pbi6: oceTpa (Acipenser giildenstddti) b 7 pa3, ceBpiorn 
(A. stellatus) b 10 pa3, 6enyrH (Huso huso) b 25 pa3, cejibnn (Alosa cas- 
pia) b 20 pa3, nexoHH h Jiema b 10 pa3. B HenoM noHTH 3a BeK oGhjhh 
bmjiob pbi6bi coKpaTHnca npHMepHO b 12 pa3, npn 3tom HeHHbix npoMbi- 
cjiobmx pbi6 - b 17 pa3 (MHHopaHCKHH, 2006). MHorne b nponmoM 
npoMbicnoBbie pbi6bi nonanH b KpacHbie KHHrn Pocchh h Poctobckoh 
o6nacTH. Bo BTopofi nanoBHHe XX b. He TanbKo pe3Ko coKpamjiHCb pe- 
CypCbl H BblJIOBbI pbl6bl B paHOHe, HO H3MeHHJICa H COCTaB npOMblCJIOBblX 

BHflOB. TaK, aKKJiHMaTH3HpoBaHHMH b A30BCKOM Mope nHJieHrac Bnep- 
Bbie Ha poccHHCKOM ynacTKe 6bin BbinoBJieH b 1 993 r. b KOJinnecTBe 63 
t., a y>Ke nepe3 10 neT ero bmjiob b aejibTe ,fl,OHa h onpecHeHHofi nacTH 
TaraHporcKoro 3anHBa npeBbicmi 2,5 tmc. t. (Pecypcbi..., 1980; Mhho- 
paHCKHH, 2002; 3icoJiorHHecKHH..., 2003). 

HaMH npoH3BOflHJica jiob TioJibKH b aeJibTe p. Ron Ha neBOM 6epery 
rnpna, TOHa «CeJibfleBaa» b 2003/05 rr. (pnc. 2.1). 

BoaoxpaHHJiHiua MaHbiHCKoro Kacicaaa 

BofloxpaHHJiHma MaHbiHCKoro KacKana npeflCTaBJiaioT co6oh ot- 
XieJibHbie BOfloeMbi c opHraHajibHMM bo^hmm pokhmom. KoopnHHaTM 
KacKa^a BoaoxpaHHJinm 46°05' - 47°16' cm. h 40°05' - 43°35' b.jj. 

YcTb-MaHbiHCKoe BOfloxpaHHJiHme npeacTaBJiaeT co6oh ^oBOJibHo 
y3KHH H3BHHHCTbiH BOfloeM c nByMa JiHMaHaMH - 3anaaeHCKHM h LUaxa- 
eBCKHM. IlpoTa>KeHHOCTb BOfloxpaHHJifflua 60,5 km, ruiomanb okojio 73 
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km 2 . Ilepefl Bna^eHHeM b p. /],oh HaxoflHrca ycTb-MaHMHCKHji ra^po- 
y3en. MaKCHMajibHaa ray6HHa - 3,5 m, cpeflHaa - 1,2 m. Bo/ia YcTb- 
MaHMHCKoro BOfloxpaHHJiHma npHHaflJie>KHT k xjiopH^HOMy KJiaccy 
rpynnbi KajibHHa. MHHepanroaHHa b noaneflHHe ro^bi CTa6HJiH3HpoBa- 
nacb Ha ypoBHe 0,9-1,1 r/n. KHCJiopoflHMH pe>KHM Bo^oeMa, KaK npaBH- 
jio, GnaronpnaTeH flna pa3BHTHa ituipoGhohtob, b 3aBHCHMOCTH ot 
ce30Ha Kone6jieTca ot 7,4 ^o 6,9 mt/ji. 3aMopHbix aBneHHH o6mhho He 

Ha6jHOflaeTCa H3-3a flOCTaTOHHO BMCOKOH npOTOHHOCTH BOfloeMa (BHT- 
KOBCKHH, 2000). 

EnoMacca 300iuiaHKTOHa ycTb-MaHMHCKoro BOfloxpaHHUHiua b 
pa3Hbie roflbi KoneGneTca ot 0,025 i7m 3 ro 0,123 iVm 3 , a KOJiHnecTBo bh- 
flOB ero cocTaBnaioniHX - ot 8 ao 15. B HacToamee BpeMa b YcTb- 
MaHMHCKOM BOfloxpaHHUHHie o6HTaioT 35 BHflOB pu6; HanGonee Macco- 
Bbie BH/ibi - OKyHt (Perca fluviatilis), rycTepa (Blicca bjoerkna), Jiem, 
TapaHb (Bhtkobckhh, 2000). 

BecenoBCKoe BOfloxpaHHUHme - Bo^oeM 93,2 km ajihhoh, hihphhoh 
1,5-3,0 km, npoeKTHaa nnomaflb paBHa 300 km 2 npn MenKOBOflHofi aKBa- 
TopHH b 80 km 2 . MaKCHManbHbie rny6HHbi He npeBbiniaioT 7,5 m. MHHe- 
panH3aHHa BOflbi H3-3a CHJibHoro HcnapeHHa b neraee BpeMa 
noBbiuianacb b mDKHefi nacra Bo^oeMa c 4,3 ro 12,0 r/ji, a b BepxHefi - c 
3,6 ro 24,3 r/n. Bcjie^cTBHe 3Toro Bo^oeM npeBpaTHnca b conoHOBaTo- 

BOflHblfi C flOCTaTOHHO yCTOHHHBbIM THflpOJIOrHHeCKHM pe>KHMOM. Co- 

Ziep>KaHHe KHoropofla b noBepxHOCTHbix cnoax b BereTaHHOHHbifi 
nepnofl o6bihho 6biBaeT 6jih3khm k HacbimeHHio (Bhtkobckhh, 2000). B 
npHflOHHbix ropH30HTax 3tot noKa3aTeJib MO>KeT CHH>KaTijca flo 2,8-3,0 
mt/ji. B npHflOHHbix cnoax noKa3aTeJib pH 7,5. B nocJie^HHe ro^bi mh- 
HepajTHjaHHa bo^m BeceJioBCKoro BOfloxpaHHHHJiHma B03pocJia p,o 1,3- 
2,4 r/n, hto o6ycnoBJiHBanocb yBeJinneHHeM nocTynneHHa BbicoKOMHHe- 
pajiH30BaHHbix xipeHa>KHo-c6pocHi>ix Boa c opouiaeMbix 3eMenb CraBpo- 
noJibCKoro Kpaa h Poctobckoh o6jiacTH b 6acceHHe peKH E. EropjibiK 
(Bhtkobckhh, 2000; Ka3aKOB, JloMafl3e, 2006). 

CpeflHaa 6noMacca 30onjiaHKTOHa b BecenoBCKOM BOfloxpaHHirame 
cocTaBJiaeT 2,3 iVm 3 . Eonbiiie Bcero b 30onnaHKTOHe KOJiOBpaTOK (56,7% 
ot o6meH Maccbi 30onnaHKTOHa) h BeTBHcroycbix panKOB (37,8%). B bo- 
floxpaHHJiHme Ha HanaiibHOM 3Tane pa3BHTHa (1933-1938 rr.) o6HTano 24 
BH^a pbi6. B 1979-1985 rr. hhcjio bh^ob yBenHHHJiocb ao 46. IloaBHnHCb 
KaK BHflbi, caMOCToaTenbHO npoHHKUiHe b BOfloeM (Bbipe3y6 Rutilus frisii, 
roJiaBJib Leuciscus cephalus, ropnaK Rhodeus sericeus, meMaa 
Chalcalburnus chalcoides, no^ycT Chondrostoma variabile), TaK h HCKyc- 
CTBeHHO HHTpoayHHpoBaHHbie (pbi6eH Vimba vimba, 6ecrep, 6oJibinepo- 
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tbih 6ycj)(|>ajio Ictiobus cyprinellus, 6eJiMH aMyp Ctenopharyngodon idella, 
6enbiH Hypophthalmichthys molitrix h necrpbiH Aristichthys nobilis toji- 
ctojio6hkh). OflHaKO k cepeflHHe 1990-x rr. bh^oboh cocTaB HXTHO(|)ayHBi 
3HaHHTeJiBHO coKpaTHJica. B 1993-2000 rr. o6Hapy>KeHO tojibko 33 BH^a 
pbi6, b tom HHCne CTepuHflb (Acipenser ruthenus), a TaioKe noaBHJica eme 
oflHH BceneHeu; - nmieHrac. Ochobhmmh npoMMCJiOBUMH BH^aMH pbi6 b 
HacToamee BpeMH jibjihiotcji: Jiem, tojictojio6hk, rycTepa, TapaHb, cyzjaK 
(Bhtkobckhh, 2000; Ka3aKOB, JloMafl3e, 2006). 

03epo MaHbiH-ry^HJio pacnoJiaraeTca Ha rpaiome Poctobckoh 06- 
jiacTH h KanMbiKHH. B npeflanax Poctobckoh o6jiacTH iuiomaflb Bo^oeMa 
cocTaBJiaeT 250 km 2 , ochobhmc rjiy6HHM 1,5-2,5 m, npe^eji hx KOJie6aHHa 
0,5-4,5 m. LLtapHHa BOfloxpaHHJiHma Ha pa3JiHHHbix ynacncax H3MeHaeTca 
b npe^ejiax 1,5-3 km. MHHepanroauHa bo^m B03pocna ot 70-x k 80-m ro- 
jx&m c 13,4-22,4 r/ji j\p 18,0-30,0 r/ji, cpeflHHH ypoBeHb coaepacaHira cojiefi 
cocTaBHJi 35 r/n (Bhtkobckhh, 2000; MHHopaHCKHH h ap., 2006). 

IloflaBJiaiomee 6ojh>uihhctbo b 6noMacce 30onnaHKTOHa 03epa co- 
CTaBnaioT Konenoflbi (99%). KaK cneflCTBHe BbicoKoro ocojiohchhji H3 
30o6eHTOca npncyTCTByioT Jinuib ocrpaKOflbi h #Ba BH^a xnpoHOMHfl. 
XapaKTepHofi oco6chhoctbio flamioro Bo/joeMa aBnaeTca oTcyTCTBHe 
mojijhockob (Bhtkobckhh, 2000). HxTHO(|>ayHa KpafiHe 6eflHaa, npefl- 
CTaBJieHa b ochobhom KOJitouiKaMH (Pungitius) h nepHOMopcKO- 

KaCnHHCKOH TIOJIbKOH. 

Bo Bcex BOfloxpaHHUHmax MaHbiHCKoro KacKa^a HaMH cobmcctho c 
k.6.h. A.3. Bhtkobckhm nporoBOflHnca hob tiojibkh b 2004 r. (pnc. 2.1). 

,3,HeCTpOBCKHH JIHMaH 

BofloeMbi Bflonb no6epe>Kb>i ^lepHoro Mopa b 6oJibniHHCTBe cnynaeB 
OTHOcaTca k KaTeropHH JiHMaHOB - 3aTomieHHbix ycrbeB h jjojihh peK, 
pacnojioKeHHbix oGmhho nepneHflHKyjiapHo k 6eperoBOH jihhhh. J\uecr- 

POBCKHH (,II,HeCTpOBO-EyrCKHH JIHMaH) - CaMBIH 6ohbuioh H3 nepHOMop- 
CKHX JiHMaHOB, o6pa30BaHHbffl H3 CJIH5IHH5I JiHMaHOB /],Henpa H K)>KHOrO 

Byra. JIHMaH HaxoAHTca Me>KHy 46°07' h 46°23' cm. h 30°10' h 30°31' 
B.fl. Bxofl b JIHMaH pacnoJiaraeTca MOK^y noc. OnaKOB h KHpH6ypHCKofi 
kocoh, uinpHHOH j\o 4,2 km. Jiimna JiHMaHa j\o ycrba peKH Jljienp cocTaB- 
jiaeT 61 km, a uinpHHa KOJie6jieTca ot 10 ao 15 km. B cepe^HHe ceBepHoro 
6epera OTfleJiaeTca EyrcKHH JIHMaH ajihhoh 37 km. Tjiy6HHa b /],HenpoB- 
ckom jiHMaHe b ochobhom 5-6 m, no 4>apBaTepy - ao 12 m. 

CojieHocTb b ycTte JiHMaHa H3MeHaeTca ot 0,5 p,o 15%o (oceHbio 
npn CHJibHbix KWKHbix BeTpax). MopcKaa BOfla o6mhho 3aaep>KHBaeTca 
Ha 6ojn>uioH rjiy6nHe, b Hen pacxo^yeTca KHCJiopo/j h B03HHKaeT cepo- 
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BOflopoflHaa 30Ha. nocne co3flaHHa ,Z],HenpoBCKHX BOfloxpaHmiHm h Ce- 
Bepo-KpbiMCKoro Kamjia ctok JJpenpa b JiHMaH yMeHbniHJica, a nociyn- 
neHHe MopcKofi bo^m, oco6chho b npn/ioHHbie cjioh, yBejiHHHJiocb 
(BbinKaHOB h pp., 1983). B Hacroamee BpeMa payne bcchoh o6maa mh- 
HepanH3aii:Ha JiHMaHHbix boa Kone6neTca okojio 5%o. B hohhom 6ajiaHce 
nHMaHa npeo6naflaioT xjiopH^bi, cynb(j)aTbi, Kap6oHaTbi h nmpoicap6o- 
HaTM, hx KaTHOHOB - HOHM KanbHHa, Maraim, HaTpna h Kajnia. Othoch- 
TenbHO 6onbfflHe KOHHeHipaHHH rHflpoicap6oHaTOB KajibHHa CB33aH0 c 
pea6cop6u:HeH Kap6oHaTa icajibHHa H3 MeJiKOBOflHbix hjiob, chjibho Ha- 

CbimeHHblX paKOBHHaMH MOJIJIIOCKOB (3eHKCBHH, 1951). YcTaHOBJieHO 

HanHHHe cbjbh Me>K#y pa3BHTHeM anBeJuiHHra b npn6pe>KHOH 30He 
O^eccKoro pernoHa h o6Hapy>KeHHeM rnnoKCHH b npH^OHHOM cnoe Ha 
CBane rjiyGmi. OnaraM rnnoKCHH b npH^OHHOM anoe npn6pe>KHMX 06- 
nacTefi aKBaTopHH b 6oJibiHHHCTBe cJiynaeB cooTBeTCTBOBanH OHara mh- 
HHMajibHOH TeMnepaTypbi boam b noBepxHOCTHOM cnoe (TyHKOBeHKO h 
pp., 2004). 

IljiaHKTOH /],HecTpoBCKoro JiHMaHa o6pa30BaH npeflCTaBHreJiaMH 
KaK MopcKofi, TaK h npecHOBonHofi (j)ayHbi. H3 30orrnaHKTOHa 3HaHH- 
TenbHoe kojihhcctbo cocTaBJiaioT BecnoHorae paicoo6pa3Hbie (oTp. Co- 
pepoda), TaioKe MHoro KOJioBpaTOK h BeTBHcroycbix paicoo6pa3Hi>ix (26 
bh^ob). BcTpenaioTca Meny3bi aypenna (Aurelid) h KopHepoT (Pilema), 
noTpe6ji>nomHe 6ojibinoe kojihhcctbo njiaHKTOHa. H3 BceneHueB b 6ac- 
cefiH MepHoro Mopa cjienyeT oTMCTHTb npeflCTaBHTejieH cpenH3eMHo- 
MopcKofi (j)ayHbi. Ohh HaniJiH 3flecb GjiaronpiMTHbie ycJiOBHa n,Jia CBoero 
pa3BHTHa h, HecMOTpa Ha 6ojiee mcjikhc pa3Mepu, o6pa3yioT 3n,ecb po- 
bojibho nnoTHbie nonyjiauHH. H3 TaKHX bccjichhcb mo>kho BbifldiHTb 
Kopa6eJibHoro nepBa (Toredo), cepxmeBHflicy (Cardium edule) h apyrnx 
MOHJHOCKOB (Corbulomya, Phaseolina). 

Cpe^H pbi6 ^HecipoBCKoro JiHMaHa Bbi^ejiaioTca Tpn 3KOJiorHHe- 
CKHe rpynnbi - npeflCTaBHTCJiH MopcKoro KOMiuieicca, npecHOBOflHbie h 
3CTyapHbie pbi6bi. 3HaHHTeJibHaa nacrb nepBHHHO npecHOBOflHbix pbi6 
bmhocht npHeMJieMbie ypoBHH ocojioHeHHa /],HecTpoBCKoro JiHMaHa 
(HeKOTopue cejibflH, 6mhkh, Jiem). Eojibnraa nacrb cojiohoboahmx pbi6 
(TiojibKa, 6mhkh) BbiHocaT 3HaHHTejibHbie KOJie6aHHa cojichocth bo^m b 

JIHMaHC IlepHOflHHeCKH B JIHMaH 3aX0fl3T THnHHHO MOpCKHe pbl6bl, 

nacTb KOTopbix nepecejiHJiacb H3 CpeflH3eMHoro Mopa b ^epHoe. ^ep- 
HOMopcKO-KacnHHCKaa TiojibKa o6HTaeT no Bcefi onpecHeHHofi nacTH 
^[epHoro Mopa, h b /],HecTpoBCKOM jiHMaHe o6pa3yeT 6ojibuiyio nonyjia- 
hhk) (reoprneB, AjieKcaHflpoBa-KoJieMaHOBa, 1983). 
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JlOB ITOJIBKH B /],HenpOBCKOM JIHMaHe np0H3B0flHJIC>I MeCTHOH Ma- 

jioh pbiGonoBeuKOH 6pHraflofi oceHbio 2004 r. Ha npaBOM 6epery JiHMaHa 
b pafioHe r. EeJiropofl-,E[HecTpoBCKHH (pnc.2.1). 

PeKa ,3,Henp h cpejjHeaHenpoBCKHe BoaoxpaHHJiHiua 

Jlnenp - KpynHefimaa peKa Ha TeppHTopHH yKpaHHM. Iljiomaflb bo- 
Zloc6opa ,fl,Henpa okojio 500 tmc. km 2 , roflOBofi ctok okojio 52 km 3 (ZJe- 
HHcoBa, 1979). CpeflHeflHenpoBCKHe BOfloxpaHHJinma pacnono>KeHi>i 
Me>KAy48 25' h48°45' cm. h 34°20' h 35°31' b.a. 

/],Henpofl3ep>KHHCKoe BOfloxpaHiuiHme Haxo^HTca b aonHHe J\nen- 
pa Ha ynacTKe MOK^y ctbopom KpeMeHHyrcKoM T3C h c. PoMaHKOBO. 
Han6ojiee mnpoKoe MecTo (no 19 km) Haxo^HTca b Henrpe BoaoxpaHH- 
jiHiua. Okojio TpeTH nnomaflH BOfloxpaHHJiHma 3aHHMaioT MenKOBOflba c 
rny6HHaMH no 2 m. (ZJeHHCOBa, 1 979). 

3anopo>KCKoe BOfloxpaHHJiHme pacnonoaceHo Ha Cpe^HeM ,fl,Henpe 
h npocTHpaeTca ot iijiothhm /],Henpofl3ep>KHHCKOH T3C ao 3anopo>Ki>>i. 
MenKOBOflba cocTaBJiaioT 34% nnomaflH BOfloxpaHHJiHiua. 3anopo>KCKoe 
BOfloxpaHHJiHme xapaKTepH3yeTca accHMeipHHHMM cipoeHHeM kotjio- 
BHHbi h 3HaHHTenbHOH BMTJfflyTOCTbio b npoflOJibHOM HanpaBJieHHH. B 
BOfloxpaHHJiHme 6jih3 iuiothhm Ha6jnoflaeTca JieTHaa TeMnepaiypHaa 
CTpaTH(j)HKaHHa, pa3HHHa b TeMnepaType noBepxHocrabix h npHflOHHbix 
cnoeB Mo>KeT flocraraTb 10°C (Mcjibhhkob, 1955; /JeHHcoBa, 1979). 

rHflpoxHMHHecKHH pe>KHM flHenpoBCKHx BOfloxpaHHJiHm onpeae- 
naeTca b nepByio onepeflb nmpoxHMHnecKHM pokhmom peK, 3a chct ko- 
Toptix npoHcxoflHT hx HanonHeHHe h nHTaHHe (BopoHKOB, 1958). /Jjia 
peHHbix BOfloxpaHHJiHm xapaKrepHM oneHb GonbuiHe ce30HHbie Kone6a- 

HH3 MHHepaJIH3aHHH, HTO 06yCJI0BJieH0 COOTBeTCTByiOmHM npHTOKOM 
peHHblX BOfl H KaCKaflHbIM CTOKOM (ZJeHHCOBa, 1971). XHMHHeCKHH co- 
CTaB OCHOBHMX BOflHMX MaCC KaCKafla flHenpOBCKHX BOflOXpaHHJIHHl 

(j)opMHpyeTca b BepxHeM Khcbckom BOfloxpaHmnime non BJinaHHeM 
CTOKa BepxHero ,fl,Henpa h IlpHnaTH. K cpe/jHeMy TeneHHio /jHenpa hx 
bozhj nonHocTbio nepeMeuiHBaioTca. Ilo BejiHHHHe MHHepajiH3aHHH h 
HOHHOMy cocTaBy flHenpoBCKHe h npHirarcKHe bo^m no KJiaccH(j)HKaHHH 
O.A. AneKHHa (1952) orHoorrca k ra,apoKap6oHaTHOMy Knaccy rpynnu 
KanbHHa (C u Ca ). BcneflCTBHe 3Toro Bo/ja Bcex ^HenpoBCKHX BOfloxpaHH- 
jihhi OTHOCHTca k rHflpoKap6oHaTHOMy Knaccy rpynnbi Kajibuna. B pe- 
3yjn.TaTe aKKyMynauHH b BOfloxpaHHJiHmax BeceHHeii MajioMHHepanH30- 
BaHHOH BOflbi h cMenreHHa ee c nocTynaionieH 6ojiee MHHepanrooBaHHOH 
peHHofi HMeioTca KOJieGaHHa MHHepanH3aHHH h KOHHeHTpaHHH oTflejib- 
hhx hohob, aMiuiHTyxia KOToptix HeBeJiHKa h hocht poBHMH xapaKTep 
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(/JeHHCOBa, 1979). BeJiHHHHbi MHHepajiH3annH n KOHneHTpannn maB- 
hmx hohob b Cpe^HeM h Hn>KHeM ,fl,Henpe aHTn6aTHbi BejinnnHe bo^ho- 
ro cTOKa h o6ycjioBJieHti pokhmom BepxHHx BOfloxpaHnnnm. 
MHHHManbHaa MHHepajiroanna (okojio 0,2%o) Ha6nioflaeTca b nepnoa 
BeceHHero noJiOBOflba (anpejib, Man). B hcthhh nepnoa OHa noBbiuiaeT- 
ca flo 0,25-0, 3%o, n MaKCHManbHbix 3HaneHHH (flo 0,4%o h 6oJiee) aocth- 
raeT b 3hmhhh nepnoA n nepea noJiOBOflbeM. B 6ajiaHce ochobhmx 
hohob Cpe^Hero ,fl,Henpa ochobhmmh aBJunoTca nmpoKap6oHaTbi 
(HCO3") h Kap6oHaTM (CO3 2 ") - okojio 64%, cyjib(j)aTbi (SO4 2 ") - okojio 
8%, hohbi xjiopa (CI) - flo 5%, a TaioKe hohm Kajibniui (Ca 2+ ) - ^o 18%, 
Haipna (Na + ) h Kajina (K + ) - ^o 4% hohm Marana (Mg 2+ ) - 3,5%. 

^Khbothmh MHp ^Henpa, ^HenpoBCKHX BOfloxpaHHJiHm h npiuie- 
raiomnx k hhm TeppnTopnn 6oraT n pa3Hoo6pa3eH. Oco6eHHo GonbinnM 
MHoroo6pa3HeM xapaKreproyeTca (})ayHa HH3inHX 6ecno3BOHOHHbix opra- 

HH3MOB. B COCTaBe 300nJiaHKTOHa flHenpOBCKHX BOfloxpaHmiHma Bblfle- 

jieHo b HacToamee BpeMH 169 bh^ob >khbothi,ix, b tom Hnane 100 bh^ob 
njiaHKTOHHbix h okojio 500 BHflOB flOHHbix HH(j)y3opHH, 44 BHfla paKoo6- 
pa3Hbix, 37 BHflOB KOJiOBpaTOK (,n,exTap, 1985; 3nM6ajieBCKaa, 1990). 

HxTHO(j)ayHa flHenpoBCKnx BO/joxpaHHJinm npe^CTaBJieHa 61 BH^a- 
mh pbi6, OTHOcamnxca k 12 ceMeficTBaM. Han6oJibniHM pa3Hoo6pa3HeM 
rrpeflCTaBHTeJiefi OTJinnaioTca KapnoBbie (3 1 bh^), 6biHKOBbie (9 bh^ob) h 
OKyHeBbie (6 bh^ob). Cejib^eBbie npeacTaBJieHbi 3 BimaMH (nepHOMop- 
CKO-a30BCKaa cejib^b Alosa pontica, nepHOMopcKHH ny3aHOK Alosa 
caspia, nepHOMopcKO-KacnnncKaa TioJibKa). B pe3yjibTaTe HCKyccTBeH- 
Horo BceJieHHa b BOfloxpaHHJinma nemibix npeflCTaBHTeJieM nxTno(|>ay- 
hbi c nejibio noBbimeHHa hx pbi6onpoflyKTHBHocTH b JJpenpe noaBHJincb 
Tpn hobmx BH^a - npeacTaBHTejin flajiBHeBocTOHHofi nxTno(j)ayHbi: 6e- 
jibih h necipbin tojictojio6hkh h 6ejiMH aiviyp. ninpoKoe pacnpocipaHe- 
HHe noJiyHHJiH HepHOMopcKO-KacnniicKaa TioJibKa, HeKOTopbie bh^bi 
6bIHKOB H KOJUOfflKH (Aiv[6po3, 1956). 

^lepHOMopcKO-KacnHHCKaa TioJibKa, KOTopaa paHbine noflHHManacb 
H3 /],HenpoBCKoro JiHMaHa BBepx no JJpenpy He Bbime r. HnKonoJia cth- 
xhhho npoHHKJia nepe3 cyaoxoflHbie niJiio3bi njioTHH rnflpoajieKipo- 

CTaHUHH H B MaCCOBOM KOJIHHeCTBe pa3BHJiaCb BO BCeX flHenpOBCKHX 

BOfloxpaHHJiHmax, o6pa30BaB MecTHbie nonynannn n CTaB o6i,eKTOM 
npoMbicJia. ^epHOMopcKHe 6mhkh TaK>Ke innpoKO pacnpocTpaHHJiHCb no 
,EI,Henpy n Tenepb BCTpenaioTca bo Bcex BOfloxpaHHJinmax. B /],HenpoB- 
CKO-EyrcKOM JiHMaHe n ^eJibTe /jHenpa o6pa30Bajiacb caMocroaTeJibHaa 
nonynanna nnjieHraca. 
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JIob HepHOMopcKo-KacnHHCKofi TionbKH Ha aKBaTopHH Cpe^Hero 
Jlnenpa npoBOflnnca b 2005/06 it. (pnc. 2.1) b KapanyHOBCKOM bozio- 
xpaHHUHme n Ha peHHOM ynacTKe b pafioHe r. /],HenponeTpoBCK coBMe- 

CTHO C K.6.H. P.A. HOBHHKHM (^HY). 

CeBepHaa nacTb KacniiiicKoro iviopa 

yHHKajibHMH h BecbMa 6oraTbifi npHpoflHMMH pecypcaMH BHyT- 
peHHHH BOfloeM Hamen njiaHeTbi - KacnnficKoe Mope - He HMeeT ecTecr- 
BeHHofi CB33H c MnpoBbiM oKeaHOM h, no reorpacj)HHecKOMy onpe^ejie- 
hhk), 3to caMoe KpynHoe 03epo 3eMjm. OflHaKO no BceM cbohm xapaK- 
TepncTHKaM KacnnS cooTBeTCTByeT MopcKofi BOflHoM cHCTeMe. Kacnnfi- 
CKoe Mope BMTaHyTO b MepnflHOHanbHOM HanpaBJieHHH h pacnonoaceHO 
Meayiy 47°07' h 36°33' cm. h 45°43' h 54°03' b.jj. HiomaAb BOAOc6op- 
Horo 6acceHHa 3,5 mjih. km 2 . 3>H3HHecKHe napaMeTpbi Kacnna MeHaioTca 
b 3aBHCHMOCTH ot ypoBHa Mopa. TaK, b HacToamee BpeMa, Kor^a ypo- 
BeHb Mopa ne>KHT Ha OTMeTKe -27 m ero nnomaflb paBHa 392,6 tmc. km 2 . 
3HaHHTenbHO H3MeHaeTca npn H3MeHeHHH ypoBHa Mopa nnomaflb HMeH- 
ho CeBepHoro Kacnna. KacnHHCKoe Mope - rny6oKOBOflHi>iH Bo^oeM c 

XOpOHIO pa3BHTOH HieHb(j)OBOH 30HOH. HaHGoJIbUiaa riiy6HHa 3a(j)HKCH- 

poBaHa b K)>khom KacnHH (1025 m), cpe^Haa rny6HHa Mopa, paccHH- 
TaHHaa no 6aTnrpacj)HHecKOH KpnBofi, paBHa 208 m. Ha ocHOBaHHH 
oco6eHHocTeM Mopc|>anoraHecKoro crpoeHna h cj)H3HKo-reorpa(j)HHecKHx 
ycnoBHH KacnHHCKoe Mope npHHaro flennrb Ha Tpn nacTn: CeBepHbifi, 
CpeflHHH h K)>KHbiH Kacnnfi. B KanecTBe npnpoflHon rpaHHnbi CeBep- 
Hbifi Kacnnfi OTflenaeT nopor MaHrbinmar, npoTarnBaiomHfica b BH^e 
MeJiKOBOflta (rjiy6HHbi ro 10 m) ot n-OBa Tio6-KaparaH k 6aHKe Kyjia- 
jihhckoh h flanee k n-0By ^eneHb (3ohh, 1999; IlaHHH h pp., 2005). 

CpeflHeMHoroneTHaa coneHOCTb noBepxHocrabix boa CeBepHoro 
Kacnna H3MeHajiacb ot 1 po 13%o, hto CBa3aHO c mohihbim B03fleficTBH- 
eM peHHoro CTOKa. HannHaa c nocneflHefi neTBepra XX b. Ha6jnoflaeTca 
XlocTOBepHoe noBbinieHHe ypoBHa Mopa Ha 2,5 m, hto npHBeno k yBenn- 
neHHio o6beMa bo^bi npHMepHo Ha 700 km 3 (ronHnbiH, IlaHHH, 1989). 
Coo6pa3Ho 3TOMy, ecjin raaBHofi npHHHHofi yBennHeHne ypoBHa Mopa 
cny>KHT noJio>KHTeJibHoe npnpameHHe BOflHoro 6anaHca, to flononHH- 
TenbHbiH o6beM bo^m aoiDKeH npHBo^HTb k cHH>KeHHio o6mefi MHHepa- 
nH3aHHH Mopa. 3to noflTBep>KflaeTca MHoroneTHHMH Ha6jnofleHHaMn: 3a 
nocjie^HHe 25 JieT cpe^Haa coneHOCTb CeBepHoro Kacnna cHH3Hnacb 
npHMepHo Ha l%o (IlaHHH h pp., 2005). OcHOBHyio nnomaflb CeBepHoro 
Kacnna (b cpe^HeM 60%) 3aHHMaeT 30Ha c coneHOCTbio 2-8%o; 30Ha Me- 
TaMopcj)H3aHHH peHHbix bor (MHHepanH3anHa MeHee 2%o) cocTaBnaeT 
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okojio 25%; HaHMeHbiiiyio njioroaflb (okojio 15%) 3aHHMaioT bo^m c co- 
neHocTbio 6ojiee 10%o. Ilo HororoMy cocTaBy ochobhmmh aBJiaioTca ho- 
hbi xnopa (CI") h cynb(j)aTbi (S0 4 2 "), b MeroineM KOJinnecTBe 
rHflpoKap6oHaTM (HC0 3 ") h Kap6oHaTbi (C0 3 2 "). H3 KaTHOHOB npHcyrcT- 
ByioT HOHbi HaTpna (Na + ), Marrow (Mg 2+ ), KajibHHa (Ca 2+ ) h Kanna (K + ). 

Pa3JIHHHa B COJieHOCTH nOBepXHOCTHMX H my6HHHMX BOfl He3HaHHTeJIb- 

Hti h He npenaTCTByioT BepTHKajibHoii iropKyjiauroi bo^hmx Mace, nepe- 
MemHBaHHio KOTopux TaioKe cnoco6cTByioT nacTbie BOJmeroia. JIhuib Ha 
my6HHax 6ojiee 400 m Ha6jnoflaeTca He3HaHHTejibHbiH ^e(j)HHHT khcjio- 
pozia, a b npHflOHHOM anoe bo3mo>kho noaBJieHHe He3HaHHrejibHOH cepo- 
BOflopoflHofi 30HM (KacnHHCKoe. . ., 1986; CeMeronc, 1996). 

3oonnaHKTOH KacnHHCKoro Mopa npe^CTaBJieH 592 BH^aMH, H3 hhx 
b CeBepHOM Kacnnn o6HTaeT 216 bh^ob. B 30oiuiaHKTOHe 6ojibinoe 3Ha- 
neroie HMeioT KanoBpancH, BeTBHcroycbie h BecjioHorae paHKH. B npn- 
6pe>KHbix MeJiKOBOflHbix 30Hax o6HTaioT b ochobhom Calcinipedci aquae h 
Acartia clausi, KOToptie xopouio nepeHocaT GoJibinne H3MeHeHHa TeMne- 
parypbi h coneHOCTH bo^m (KacbiMOB, 1987; IloJiaHHHOBa, 1998). B no- 
cneflHee BpeMs H3 ^epHoro b KacnHHCKoe Mope npoHHK rpe6HeBHK 
Memiopsis leydyi, 3HaHHreJibHO noBJiHaBniHH Ha MecTHoe nnarocTOHHoe 
coo6roecTBo, hto oTpHHaTenbHo cKa3ajiocb Ha kopmoboh 6a3e pbi6 (Ila- 
hhh h ,np., 2005; Daskalov, Mamedov, 2007; YcTapGeKOBa, 201 1). 

Pbi6bi KacnHHCKoro Mopa ^obojibho pa3Hoo6pa3Hbi (101 bha) h 
BxoflaT b cocTaB 14 ceMencTB, H3 KOTopbix 2 npHBHeceroi b Kacnnfi ne- 
jiobckom (KaMGanoBbie h Kecj)ajieBbie), a 2 npoHHKHH b othochtcjibho 
HeaaBHee BpeMa (MopcKHe rojibi h aTepHHOBbie). HanGojibHiee kojihhc- 

CTBO BHflOB BXOflHT B CeMeHCTBa 6bIHKOBbIX (30 BHflOB), KapnOBblX (14 

bh^ob), cejibfleBbix (9 bh^ob) h oceTpoBbix (5 bh^ob). KacnHHCKHe pbi- 
6bi HMeioT pa3Hbifi reHe3Hc - rnaBHbiM o6pa30M MopcKofi h npecHOBOfl- 
Hbifi, npHHeM h Te h apyrne pbi6bi BxoflaT b cocTaB oflHopo^Hbix 
GnoJiorHHecKHX rpynn, ccj)opMHpoBaBHiHxca b pe3yjibTaTe flJiHreJibHoro 
coBMecTHoro cyroecTBOBaHHa (Ka3aroieeB, 1981). 

KacnHHCKHe cenb^H coBepmaioT b npe^ejiax Mopa perynapHbie h 

flOBOJIbHO CJIO>KHbie MHrpaHHH. 3HMOH 60JIbHIHHCTB0 CeJIbfleH KOHHeH- 

TpnpyioTca b kokhoh h cpeflHefi Hacrax Mopa. K neTy ohh nepeMeroaiOTca 
k ceBepy, coBepmaa ^oBOJibHo AJiHrejibHbie MHrpaHHH (ITpHxoflbKo, 
1979). Otkopm KacnHHCKHX cenbfleBbix 3a cner njiaHKTOHa nponcxoflHT b 
ochobhom b CeBepHOM Kacnnn (cenbflH Caspialosa, TioJibKH Clupe- 
onella). 

IlpoHecc npoHHKHOBeHHa hobmx bh^ob b KacnHHCKHH 6acceHH npo- 
AOJKKaeTca Ha npoTa>KeHHH MHornx Tbican neT. 3a noaneflroie nonBeKa b 

40 



6acceHH KacnHHCKoro Mopa 6buiH npoH3BeaeHbi iioiimtkh HHiponyKHHH 
24 BHflOB pbi6. OTHocHTenbHo yaaHHMMH mo>kho cHHTaTt tojibko Bcene- 
HHe 6enoro h necTporo tojictojio6hkob, a TaioKe 6enoro aMypa. H3 He- 
npeflHaMepeHHBix HHiponyHeHTOB b Gaccefee KacnHHCKoro Mopa mo>kho 
OTMeTHTb BOCTpo6pioiiiKy (Hemiculter leucisculus), raM6y3Hio (Gambusia 
ajfinis) h aMypcKoro ne6aHKa (Pseudorasbora parva). Cpenn npoMbicno- 
Bbix pbi6 oco6o cnenyeT OTMeTHTb Bcex oceTpoBbix, 6e3>KajiocTHbiH npo- 
Mbicen KOTopbix cTaBHT nofl yrpo3y HCHe3HOBeHHa caMo cymecTBOBaHHe 
MecTHbix nonyjiauHH (IlaHHH h ,ap., 2005). 

OT6op npo6 HepHOMOpCKO-KaCnHHCKOH H aHHOyCOBHflHOH TIOJIbKH 

Ha aKBaTopHH KacnHHCKoro Mopa npoBOflnnca c npHBneneHHeM MecT- 
Hbix Manbix pbi6oJiOBHbix 6pnrafl b pafioHe ycTba p. CynaK b 2004-2005 
rr\, a TaioKe c npHBJieneHHeM npoMbicnoBoro JioBa Ha aKBaTopHH CeBep- 
Horo Kacnna (pnc. 2.1). 

K'acka i BOfloxpaiiiLiiim p. Bojirn 

BaccefiH BoJira h ee npHTOKOB BbmiHyT npeHMymecTBeHHO b Me- 
pHflHOHajibHOM HanpaBneHHH h pacnoJio>KeH b cpenHeii nacra PyccKofi 
paBHHHbi. /JnHHa Bourn b HacroamHH momcht cocTaBJiaeT 3530 km, 3to 
KpynHefimaa peKa EBponbi. Iljiomaflb BOfloc6opa (1360 km 2 ) cocTaBJiaeT 
OKOJIO neTBepTH EBponencKOH HaCTH Pocchh 

Ha caMofi Bonre b HacToamee BpeMa y>Ke He ocTanocb ynacTKOB c 
ecTecTBeHHMM rnapopoKHMOM, He3aTpoHyTbiM perynnpoBaHHeM. Pery- 
nnpoBaHHe CTOKa Bourn Hanajiocb b 1937 rony nocjie CTpoHTenbCTBa 
HBaHbKOBCKoro BOfloxpaHHUHma. C 1940 no 1986 ro^bi 6bmo nocTpoe- 
ho flononHHTejibHo eme 1 hjiothh Bflojib pycna peKH, conpoBo>KnaeMbix 
KpynHOMacniTa6HbiM pacmnpeHHeM ^eaTejibHocTH nenoBeKa b 6accefiHe 
Bonra. CaMbie KpynHbie BOfloxpaHHnnma npocrapaioTCJi Ha cothh kh- 
noMeTpoB, ho hx HinpHHa b hcjiom He npeBbiuiaeT HecKOJibKo neorncoB 
KHnoMeTpoB. reoMopcj)OJiorHHecKH Bonra pa3flenaeTca Ha BepxHioio, 
Cpe^Hioio h Hh>khioio. BepxHaa Bonra BKJiioHaeT b ce6a BepxoBba, 
HBaHbKOBCKoe, YrjiKHCKoe, LUeKCHHHCKoe h Pbi6nHCKoe BOfloxpaHiuiH- 
ma, Cpe^Haa Bonra - TopbKOBCKoe, ^leGoKcapcKoe h KyfiGbimeBCKoe 
BOfloxpaHHJiHHja, Hn>KHaa Bonra - CapaTOBCKoe h BonrorpancKoe bo- 
floxpaHHJiHHja, aTaK>Ke HH30BbapeKH (EyTopHH, 1969; Bonra..., 1979). 

TpanHHHOHHO o63op peHHbix BOfloxpaHHUHHi npoBonaT bhh3 no 
TeneHHio, ot hctokob k ycTbio. OnHaKO, b cb33h c pacnpocTpaHeHHeM 
HepHOMopcKo-KacnHHCKoS TiojibKH BBepx no BoJire, jioranHee paccMaT- 

pHBaTb KaCKafl BoIDKCKHX BOflOXpaHHJTHm OT HH30BbeB K HCTOKy. 
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HtuKHHH Bojira 

B npeaenbi HroKHefi Bourn BxoaaT p,enbTa Bourn, Bonro- 
AxTy6HHCKaa noftMa, Bonrorpaflcicoe h CapaTOBCKoe BOfloxpaHHUHiiia. 
CeBepHofi rpaHHuen Hn>KHeH Bonra reorpacj)HHecKH 6mjio ycn>e KaMbi, 
cefinac CHHTaeTca nnorHHa Boidkckoh T3C (OopTyHaTOB, 1971). 06- 
hihh ctok Bonra b KacnnficKoe Mope b pa3Hbie ronbi cocTaBJiaeT ot 160 
po 390 km 3 . IlaBOflOK HaHHHaeTca b Komje anpejia - Hanane Maa h npo- 
flon>KaeTca ^o cepenHHM hiohji. ycpenHemnje MHoroneTHHe ocHOBHbie 
rnflpoxHMHHecKHe noKa3aTeJiH b BOfloeMax Hn>KHeH Bourn npHBeaeHM 
b Ta6ji. 3.1. (no: Bonra..., 1979; EHK6yjiaTOBa, EHK6yjiaTOB, 1982; Kom- 
nneKCHbiM . . ., 2004). 

OneHb flHHaMHHHMM KOMnOHeHTOM BOflHMX 3KOCHCTeM HH>KHeH 

Bonra aBnaeTca 300iuiaHKTOH, b cocTaBe KOToporo HacHHTMBaeTca 828 
CHCTeMaTHHecKHx rpynn. Bo BpeMeHHbix BOfloroicax aoMHHHpyioT bmpm 
co6cTBeHHO nnaHKTOHa, npeflCTaBJieHHbie pojiaMH Brachionus, Bosminci, 
Euchlcinis, Chydorus h pp. Ba>KHoe 3HaneHHe hmciot TaioKe bh^m, Bpe- 
MeHHO >KHBymHe KaK nnaHKTOH (opraHH3MM H3 ppyrnx 3KonoraHecKHX 
rpynn - nepncj)HTOH, 6eHT0C, h pp.). Bciimiiikh HHCJieHHOCTH 30onjiaHK- 
TOHa Ha6nioflaioTca b Mae-HK)He h b aBrycTe (MopnyxaH-EonTOBCKOH, 
1963; Bonra..., 1979; KoMiuieKCHbifl..., 2004). 
TaftjiHua 3.1. rHflpoxHMHHecKHe xapaKTepncTHKH bop racKHen Bourn 



YnacTOK 


Ooman Miiiicpa.iiiiamisi, 


pH 


PacTB. 2 


iwr/ji 


(ivir/ji) 


(%) 


HlOOBbfl 


291 


8,3 


11,2 


97 


BoJirorpaflCKoe 


262 


8,2 


10,6 


89 


CapaTOBCKoe 


315 


8,1 


10,8 


90 


YnacTOK 


Ka.ianc iioiioB (ivir/ji) 


Ca 2+ 


Mg 2+ 


Na + +K + 


HCO3+CO3 2 


SO4 2 " 


cr 


HlBOBbfl 


52 


10 


20 


116 


55 


37 


Bojirorpa^CKoe 


39 


15 


15 


94 


58 


37 


CapaTOBCKoe 


47 


13 


24 


120 


59 


40 



J\o CTpoHTenbCTBa KacKa^a BOfloxpaHHnnm npeflycMaTpHBanocb, 
hto bhobb nocTpoeHHbie BOfloxpaHHJiHma 6yper ycnemHo Hcnonb30- 
BaTbca ana npoH3BOflCTBa 6oJibinoro KonHHecTBa Ba>KHbix npoMbicnoBbix 
pu6. OflHaKo BOfloxpaHHJiHma 6mjih He tojibko He cnoco6HM KOMneH- 
cnpoBaTB noTepio npoayKTHBHOCTH Hn>KHeH Bourn h KacnnficKoro mo- 
pa, 6onee Toro, ohh CTann o^hoh H3 nnaBHbix npHHHH 3Toro npoHecca 
(EepnHHeBCKHH h pp., 1972). Hccjie^oBaHHa noKa3anH, hto 6oni>uiHe 
BHyTpHroflOBbie ce30HHbie BapnaHHH ypoBHa bopm b BOfloxpaHHUHiiiax 
C03flanH aHOManbHbie ycnoBHa cpeflbi o6nTaHHa psix MHorax bh^ob pu6, 
hto b pe3yjn>TaTe npHBeno k MaccoBofi raGenH Hicpbi h HapymeHHio boc- 
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npoH3BOflCTBa. B aaHHOM cnynae cncayeT oco6o otmcthtb BnnaHHe pe- 
>KHMa pa6oTM rHflpoy3noB. YcKopeHHoe noBtinieHHe ypoBHa bo^m b 
Hanane perynnpoBaHHa naBO^Ka npHBO^HT k 6anee paHHeMy Hanajiy 
pa3BHTHa ycnoBHH noBepxHOCTHoro ckjiohoboto CTOKa Ha 3aTonjiaeMOH 

Ha3eMHOH TeppHTOpHH, HTO HeraTHBHO CKa3MBaeTCa Ha CMepTHOCTH 

Pm6hoh MonoflH, BMHy>KfleHHOH Ha 6ojiee paHHefi craflHH >kh3hh npoTH- 
BocToaTb pacTymen cKopocTH TeneHHa h BMMMBaeMOH paHtuie BpeMeHH 
c 3aTonneHHbix nyroB b pyntH. PaHHee Hanaro noBepxHOCTHoro ckjio- 
HOBoro CTOKa TaKace CHH>KaeT nepBHHHyio npo^yKHHio nnaHKTOHa, on- 
peflejiaiomero Tpocj)HHecKoe cocToaHHe 3kochctcmm. TaKHM o6pa30M, h 
ycnex HepecTa, h pa3BHTHe KopMOBofi 6a3M noflBepraioTca HeraTHBHOMy 

B03fleHCTBHK) CTyneHHaTMX H3MeHeHHH 06l>eM0B CTOKa H CBa3aHHMX c 
HHMH H3MCHCHHH ypOBHJI BOflM, H3MCHCHHH rHflpOXHMHHCCKHX napa- 

MeTpoB h TeMnepaTypu. Eonee 6bicTpoe noHH>KeHHe ypoBHa bo^m npn- 
BOflHT k TOMy, hto 6onbuiaa nacTb mojioah ocTaeTca b OTHmypoBaHHbix 
BOfloeMax h BOflOTOKax (Bonra. . ., 1979; KoMnjieKCHbifi . . ., 2004). 

3a nocneflHHe 50 neT b BOfloxpaHHUHma Hn>KHeH Bourn npoHHKHH 
17 hobmx BHflOB pu6, GoJibiuaa nacTb H3 KOToptix npeflCTaBJieHa mcji- 
khmh HenpoMbicnoBbiMH oco6aMH. CaMOBOcnpoH3BOfl>imHec>i nonyna- 
Hhh OTMeneHbi ana pu6Ha, poTaHa (Perccottus glenii), 6biHKa-ronoBaHa 
(Neogobius kessleri), 6biHKa-HyHHKa {Proterorhinus marmoratus), 
3Be3flHaTofi nyronoBKH (Benthophilus macrocephalus), nepHOMopcKofi 
Hrjibi-pbiGbi (Syngnathus nigrolineatus), h Manofi kokhoh kojhouikh 
(Pungitius platygaster) (LUauiyiioBCKHH, Epmojihh, 2005). 

JIob tiojibkh Ha Hn>KHeH Bonre npoH3BOflHnca MajiMM nenarHHe- 
ckhm TpanoM c Hcnoni>30BaHHeM cyflHa-Jia6opaTopHH CapaTOBCKoro ot- 
XieJieHHa TocHMOPX b cpeflHefi nacTH BoJirorpa^cKoro BOfloxpaHHJiH- 
ma (2004 r.) h b CapaTOBCKOM BO/joxpaHHJiHma b pafioHe r. CapaTOB 
(2004/05 rr.)( P HC.2.1). 

CpeaHHH Bojira 

B npeflejibi CpeflHen Bourn BxoaaT KynGbimeBCKoe, ^leGoKcapcKoe 
h roptKOBCKoe BOfloxpaHHTHHia. K)>khoh rpaHHHefi CpeflHefi Bourn cny- 
5kht nnoTHHa BonrorpaflCKofi T3C, a ceBepHOH - nnoTHHa Pm6hhckoh 
T3C. Cpe^Haa Bonra aBJiaeTca toh nacTbio peKH, b npcacnax KOTopofi 
HanGonee chjibho yBcnHHHBaeTca nnomaflb BOfloc6opa h pacxoa bo^m. 
OcHOBHbie rn/ipoxHMHHecKHe noKa3aTenH b BOfloeMax CpeflHefi Bourn 
npHBexieHM b Ta6ji. 3.2. (no: Bonra. . ., 1979; 3KonornHecKne. . ., 2001). 

3oonnaHKTOH pa3JiHHHbix BOfloxpaHnnnni CpeflHefi Bonra 3HaHH- 

TCJIbHO OTJIHHaeTCa KaK B 3aBHCHMOCTH ot BOfloeMa, TaK H KOHKpeTHOrO 
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6noTona. 3oonnaHKTOH peHHbix ynacTKOB, KaK npaBHJio, npe^CTaBJiaeT 
co6ofi TpaHC(|)opMHpoBaHHMH 30onnaHKTOH BMHieJie>Kamero BOfloxpa- 
HHJiHma. B 03epHofi >Ke nacTH BoccTaHaBUHBaeTca nenarHHecKHH kom- 

IDieKC, CBOeo6pa3HMH B Ka>KflOM KOHKpeTHOM BOflOeMe. CpeflH BHflOB- 

BceneHueB b 30onnaHKTOHe CpeflHefi Bojirn BCTpenaioTca 1 bh# kojio- 
BpaTOK (Notholca acuminata), 8 bh^ob BeTBHCToycbix paHKOB h 7 bh^ob 
BecJiOHornx paHKOB (IlonoB, 2005). 
TaSjiHua 3.2. rHflpoxHMHHecKHe xapaicrepHCTHKH boa Cpe^HeH Bourn 



YnacTOK 


Ooman Miiiicpa.iiiiamisi, 


pH 


PacT. 2 


iwr/ji 


(iwr/ji) 


(%) 


KyfiGwineBCKoe 


314 


7,5 


9,98 


87 


l Ie6oKcapcKoe 


214 


7,4 


9,88 


88 


TopbROBCKOe 


181 


7,5 


9,56 


81 


YnacTOK 


Ka.ianc 110110B (ivir/ji) 


Ca 2+ 


Mg 2+ 


Na + +K + 


HCO3+CO3 2 


SO4 2 - 


CI 


KyH6wineBCKoe 


46 


11 


26 


126 


58 


36 


t Ie6oKcapcKoe 


36 


9 


9 


107 


39 


10 


TopbROBCKOe 


30 


8 


7 


101 


26 


7 



B Hxrao(|>ayHe CpeflHefi Bourn npeo6naflaioT 6eHTO(|)arH (okojio 
50% bh^ob) h xhiiihhkh (okojio 20%). OcHOBy npoMbicnoBoro JIOBa co- 
CTaBJiaioT Jiem, rnioTBa, rycTepa, cy^aK h myKa (Esox lucius). nonyna- 
Hhji bojdkckoh CTepjia^H cbohm cymecTBOBaHHeM o6a3aHa 

HCKyCCTBeHHOMy BOCnpOH3BOflCTBy Ha pbl60B0flHbIX 3aBOflax. 

H3 HHBa3HHHbix BHflOB b BOfloeMax CpeflHefi BoJira BCTpenaeTca 2 1 
BHfl, H3 hhx caMOBOcnpoH3BOflamHeca nonynauHH o6pa3yiOT 11 bh^ob: 
panyuiKa (Coregonus albula), KopiouiKa (Osmerus eperlanus), rynnn 
(Poecilia reticulata), TioJibKa, .neBaTHHrjiaa KOJitouiKa, poTaH, 3Be3flnaTaa 
nyronoBKa h 4 BH^a 6bihkob (necoHHHK, roJiOBan, KpyraaK, HyuHK) (Kne- 
BaKHH, 2005). HanGoJibmyio HHCJieHHOCTb HMeeT nepHOMopcKO- 
KacnHHCKaa ironbKa, nponne bh^m o6pa3yiOT HeMHoroHHCJieHHbie rrorry- 
jihhhh, He HMeioniHe 6onbHioro bjih>ihh>i Ha 3kochctcmm BOfloxpaHHJiHm. 

JIob itojibkh Ha CpeflHeii BoJire npoH3BOflHJica ManbiM neJiarHHe- 
ckhm TpanoM c HcnoJii>30BaHHeM cyflHa-Jia6opaTopHH HEBB PAH h 
Hn>KeropoflCKoro oTflejiemia TocHMOPX b pe3yni>TaTe coBMecratix 
pa6oT b 2003 h 2005 it. (pnc.2. 1). 

BepxHHfl Bojira 

K BOfloxpaHHJiHmaM BepxHefi Bourn othocjit BepxHeBon>KCKoe, 
HBaHtKOBCKoe, YrnHHCKoe h PbiGhhckoc BOfloxpaHHJiHma. K BepxHe- 
BOJi>KCKOMy 6accefiHy othocjit TaK >Ke h LUeKCHHHCKoe BOfloxpaHHJiHme, 
co3flaHHoe b 1964 r. Ha p. llIeiccHa. EacceHH BepxHefi Banra HMeeT jjoc- 
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TaTOHHO rycTyio peHHyio ceTb. OcHOBHaa pout b nHTaHHH peK npHHa^- 
jiokht CHOKHOMy noKpoBy. Manaa npoHHHaeMOCTb noflCTHJiaiomHX 
rpyHTOB h H36biTOHHaa yBna>KHeHHOCTB TeppHTopHH cnoco6cTByeT 3a- 
GojioneHHocTH GacceiiHa (EyTopHH, 1969; 3KonorHHecKHe..., 2001). 
Ta6jiHua 3.3. THflpoxHMHHecKHe xapaicrepHCTHKH boa BepxHefi Bourn 



YnacTOK 


06m 
MHHepann 

ivir/j 


an 




pH 


PacT. 2 


iamiji, 
i 


(ivir/ji) 


(%) 


Pbl6HHCKOe BonoxpaHHJiHme 
(b qeJiOM) 


191,3 


7,4 


9,9 


85 


Bojbkckhh nnec 


217 


7,4 


9,2 


85 


Mojitokckhh nnec 


210 


7,5 


8,9 


77 


LUeKCHHHCKHH nnec 


166 


7,2 


10,8 


90 


LleHTpajibHbiH nnec 


172 


7,5 


10,6 


88 


YrnHHCKoe BonoxpaHHnHine 


234 


7,3 


9,7 


83 


HBaHbKOBCKOe BOflOXpaHHJIHme 


244 


7,3 


8,9 


81 


LUeKCHHHCKoe BonoxpaHHnHine 


125 


7,2 


10,8 


91 


YnacTOK 


Ka.ianc iioiioB (ivir/ji) 


Ca 2+ 


Mg 2+ 


Na + +K + 


HC0 3 +C0 3 2 


so/- 


cr 


Pbl6HHCKOe BonoxpaHHnHine 
(b nenoM) 


32,3 


9 


4,5 


110,8 


31,3 


4,3 


Bojbkckhh nnec 


36 


9 


7 


127 


27 


7 


Mojitokckhh nnec 


34 


11 


4 


125 


31 


3 


LUeKCHHHCKHH nnec 


30 


8 


3 


91 


31 


3 


IleHTpajibHwii nnec 


29 


8 


4 


100 


36 


4 


YrnHHCKoe Bo^oxpaHHJiHme 


40 


9 


9 


137 


30 


8 


HBaHbKOBCKOe 

BonoxpaHHJiHme 


42 


10 


9 


152 


26 


8 


LUeKCHHHCKoe 
BOJJOXpaHHJIHIIie 


23 


6 


3 


88 


24 


3 



TaK KaK GoJibiiiaa nacTb pa6oTbi ocHOBbiBaeTca Ha HcnoJib30BaHHH 
Pbi6HHCKoro BOfloxpaHHnnma b KanecTBe MoaenbHoro BOfloeMa, to ero 
onncaHHe 6yaeT jiano 6onee noapo6Ho. Pbi6HHCKoe - HanGonee KpynHoe 
H3 BOfloxpaHHJiHm BepxHefi Bourn. Ilo oGteMy BOflbi oho 3aHHMaeT 
BTopoe MecTO cpe^H BOfloxpaHHUHm Bon>KCKoro KacKa^a nocne Kyfi- 
6biuieBCKoro BOfloxpaHHUHiua. no pacnpeaeJieHHio rny6HH h Mopcj)o- 
MeTpHHecKHM oco6eHHocTaM no>Ka b BOfloxpaHHJiHme Bbi^enaioT neTbipe 
ochobhmx pafioHa (nneca): Boidkckhh, Mojiokckhh, IHeKCHHHCKHH, 
rjiaBHbiH (huh LJ,eHTpaiibHbiH) (Bonra..., 1979). OcHOBHoe Ha3HaneHHe 
PbiGnHCKoro BOfloxpaHHJiHHia - oGecneneHHe nyyuji 3HepreTHKH h boa- 
Horo TpaHcnopTa. Oho aBnaeTca TaK >Ke hctohhhkom B0fl0CHa6>KeHHa, b 

HeM pa3BHTO npOMblCJIOBOe H JIK)6HTeJIbCKOe pbl60H0BCTB0. LLIeKCHHH- 

CKoe BOfloxpaHHUHHie b HejioM no cbohm Mop(j)OMeTpnHecKHM xapaicre- 
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pHCTHKaM CXO>Ke C TopbROBCKOHM BOflOXpaHHJIHmeM. YrUHHCKOe H 

HBaHbKOBCKoe - He6oJibfflHe BOfloxpaHnnnma peHHoro THna. 

EacceHH BepxHen Bourn pacnono>KeH b npeaenax 30hm yMepeHHO- 
ro KUHMaTa n xapaKreproyeTca npoflOJDKHTeJibHMM (okojio 7 MecaneB) 
nepnoflOM noJiOKHTenbHbix TeMnepaTyp B03flyxa n c 3hmhhm nepno^OM 
ycTOHHHBofi OTpnnaTenbHon TeMnepaTypu B03flyxa, KOTopaa y^ep>KHBa- 
eTca b TeneHHe 3-4 MecaneB (c Komja Hoa6pa ^o cepeanHM MapTa). 
CpeflHeroflOBaa TeMnepaTypa B03flyxa yMeHbinaeTca no TeppHTopHH 
6accefiHa c 3ana^a Ha boctok. 

OnpeflejiaiomHM (j)aKTopoM b pacnpe^ejieHnn TeMnepaTypu B03fly- 
xa b 3HMHee BpeMa aBnaeTca nnpRynanna aTMOC(j)epi>i. Cpe^Haa TeMne- 
paTypa caMoro xonoflHoro Mecana (amapa) n3MeHaeTca ot -10°C ro - 
14°C. Cpe^Haa TeMnepaTypa mona cocTaBnaeT +16,5...18,5°C. B ne- 
jiom, c cepeflHHM 90-x roaoB XX BeKa HaGnioflaeTca HeKOTopoe noBbi- 
nieHne cpeflHeroflOBbix TeMnepaTyp B03flyxa (SKOJiornnecKne..., 2001), 
KaK n b nenoM no nnaHeTe BcneflCTBne nno6ajn>Horo noTenneHna (Huber, 
Knutti, 2012). 

ycpeflHeHHbie MHoroneTHne ocHOBHbie raflpoxnMHHecKne noica3a- 
Tenn no BOfloxpaHnjininaM BepxHen Bourn npnBefleHM b Ta6ji. 3.3. (no: 
Bonra..., 1979; EbmnfficnHa, Tpncj)OHOBa, 1982; 3KOJiornHecKne..., 
2001). Jinn 6accenHa BepxHen Bourn b nenoM xapaKTepHO OTHOCHTenb- 
ho Manoe coziep>KaHHe pacTBopeHHbix MHHepanbHbix coeflHHeHnn (KaK 
npaBHno, fla>Ke b 3nMHnn nepnoa MeHee 400 mt/ji), npeoGjia^aioT Kap- 
6oHaTM Kajibnna n Marana. HBaHbKOBCKoe n YrnnHCKoe BOfloxpaHmm- 
ma Bbi^eJiaioTca 6ojn>ninMH KOHneHTpannaMH hohob CI" n HCO3". B 
Pm6hhckom BOfloxpaHnjinnje xnMnnecKne noKa3aTeJin bo^m H3MeHaioT- 
ca b TeneHne ro^a He3HaHHTenbHO H3-3a cJia6oro BOfloo6MeHa n 6ojib- 
nioro o6i>eMa Bo^oeMa. Heo6xoflHMo TaioKe otmcthtb BbicoKoe 
coaep>KaHHe cynb(j)aTOB b LUeKCHnHCKOM BOfloxpaHnnnnin n IIIeKCHHH- 
ckom nnece Pbi6nHCKoro BOfloxpaHnjinnja. 3tot cj)eHOMeH o6ycnoBneH 

npnpOflHblMH CBOHCTBaMH p. lUeKCHM, BOflOc6op KOTOpOH OTJIHHaeTCa 

cnjibHon 3a6oJiOHeHHOCTbio h noBbinieHHMM coaep>KaHneM rnnca, a 
TaK>Ke HMeeTca BJinaHne ctohhmx boh MeTannyprnHecKnx n xnMnne- 
ckhx npe^npnaTHH r. ^[epenoBua (Pbi6nHCKoe..., 1972; 3KonornHe- 
CKne.,.,2001). 

B Pm6hhckom BOfloxpaHnnnnje c 1980-x no 2000-e ro^a o6Hapy- 
>KeHO 79 BHflOB paKoo6pa3Hbix n 59 bh^ob KonoBpaTOK. K flOMHHaHTHMM 
Bn^aM, pacnpocTpaHeHHMM bo Bcex HacTax Pbi6nHCKoro BOfloxpaHHJin- 
ma, OTHOCHnncb paHKH Mesocyclops leuckarti (11-66% o6mefi nncJieH- 
hocth paKoo6pa3Hi>ix), Termocyclops oithonoides (5-38%), Eudiaptomus 
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gracilis (5-36%), Daphnia galiata (5-28%). Cpe^H KonoBpaTOK 3to 6m- 
jih: Synchaeta pectinata (5-80% k hhcjichhocth KOJiOBpaTOKJ, Conochi- 
lus unicornis (6-68%), Keratella quadrata (8-52%), Polyarthra major 
(5-50%) (JIasapeBa, 2005, 2010). 

K Hanany XXI b. ana 6accefiHa BepxHen Banra OTMeneHO 69 bh^ob 
pu6 (BKiiioHaa KpynnopoTbix), OTHOcamHxca k 52 po^aM, 23 ceMeficTBaM, 
12 OTpa^aM, 2 KnaccaM. HanGonbmee hhcjio TaiccoHOB npHxoflHTca Ha 
flonio Kapnoo6pa3Hbix - 36 bh^ob, oKyHeoo6pa3Hbix - 9 bh^ob h nococe- 
o6pa3Hbix - 8 BHflOB. J\o 3aperyjiHpoBaHHa CTOKa HXTHO(j)ayHa peraoHa 
6bina npe^CTaBJieHa 38 BH^aMH >khjimx pu6 h 6 BH^aMH MHrpaHTOB. Ilo- 
cne 3aperynHpoBaHHa KacnHHCKHe MHrpaHTM npaierHHecKH nonHOCTbio 
Bbi6buiH H3 cocTaBa HXTHO(j)ayHbi 6acceHHa. OflHaico, b cb33h c co3flaHHeM 
CHCTeMM BOfloxpaHHJiHm cymecTBeHHO B03pocna HHCneHHOCTb nonyna- 
hhh Taioix 03epH0-peHHbix BHflOB pu6 KaK nem, nnoTBa, cHHeu;, rycTepa, 
nexoHb, oKyHb h cy^aic. B cb33h c KOJioHroaHHefi apeficceHOH 6accefiHa 
BepxHeM Bourn, b BOfloxpaHHUHmax (npeHMymecTBeHHO b Pm6hhckom h 
TopbROBCKOM) ccj)opMHpoBajiacb MOJiniocKOJmHaa (j)opMa nnoTBbi. Mho- 
rae peo(j)HJibHMe bham, HCHe3HyBHrae H3 30hm BOfloxpaHHJiHm Ha nepBOM 
3Tane (j)opMHpoBaHHa, coxpaHHUHCb b npHTOKax. HaHHHaa c 30-x roflOB b 
6acceHHe BepxHefi Bourn HeoflHOKpaTHO npeflnpHHHManHCb nonuTKH 
aKKHHMaTH3aHHH, 3apbi6neHHa h pa3BeaeHHa Henoro pafla bh^ob, 6ojh>- 
uihhctbo H3 KOTopbix HCTopHHecKH Hy>Kjibi 6accefiHy (3K0JI0rHHeCKHe . . . , 
2001). Eohbuihhctbo 3thx BHflOB ropeflica BCTpenaioTca b ynoBax b ecre- 
CTBeHHbix BOfloeMax, oflHaKO tojibko ca3aH (Cyprinus carpio) npeflCTaB- 
neH HeMHoroHHCJieHHMMH caMOBOcnpoH3BOflamHMHca nonyjMHHaMH. 
Eonee pe3yjn>TaTHBHOH OKa3ajiHCb cnyHaHHbie aKKJiHMaTH3aHHH poTaHa- 
ronoBeniKH h rynnn. PoTaH ocbohji p>m ecTecTBeHHbix Bo^oeMOB Ha bo- 
Zloc6ope h aa>Ke o6Hapy>KHBaeTca b Hacroamee BpeMa b nHTopanbHOH 30- 

He HBaHbKOBCKOrO H TopblCOBCKOrO BOflOXpaHHJIHIH. MHOrOHHCJieHHbie 

nonynauHH rynnn noaBHJiHCb b npyaax-OTCTOHHHKax ohhcthmx coopy- 
>KeHHH 6biTOBbix ctokob pa^a KpynHbix ropoflOB pernoHa (TBept, Pbi- 
6hhck, -HpocjiaBJib) h b MecTax c6poca TexHoreHHbix Tenjiux boa. C 1980- 
x roflOB b 6acceHHe BepxHefi Bourn noaBJiaioTca caMopaccenaiomHeca 
6enoMopo-6anTHHCKHe (aeBaTHHrnaa KontouiKa) h 3BpHranHHHbie noHTO- 
KacnHHCKHe bham (nepHOMopcKO-KacnHHCKaa TioJibKa, GbiHOK-HyuHK, 
3Be3flnaTaa nyronoBKa) (3KonorHHecKHe. . ., 2001). 

MecTa OT6opa npo6 Ha aKBaTopHH BepxHefi Bourn n no^poGHaa 
ceTb CTaHunn Ha aKBaTopHH Pbi6HHCKoro BOfloxpaHHUHma noKa3aHM Ha 
pnc. 2.1 h2.2. 



47 



KaMCKoe Bo/joxpaiimiiimc 

KaMCKoe BOfloxpaHHjrame - BOfloxpaHHJiHme KaMCKofi T3C Ha pe- 
Ke KaMe. BofloxpaHHJiHme pacnoJioiceHO c 57°30' no 59°50' cm., h c 
50°20' no 57°15' b.ji. Co3flaHO b 1954 ro^y. MaKCHManbHaa TJiy6HHa - 
no 30 m, noflnop ypoBHa bo^m y hjiothhm - 22 m. TeppHTopna boaoc6o- 
pa BOfloxpaHHnnma oxBaTMBaeT 6acceiiH BepxHefi h CpeflHefi KaMM h 
pacnoJioaceHa Ha ceBepo-Bocroice EBponeficKOH nacTH Pocchh. KaMCKoe 
BOfloxpaHHnnme othochtcji k BOfloeMaM c ce30HHMM perynnpoBaHHeM, 
HanoJiHaeTca no npoeicraoH otmctkh 3a o^hh ce30H. Ka>Kayio BecHy b 
name BOfloxpaHHjmma 3a^ep>KHBaeTca 1/3 BeceHHero CTOKa. K KOHuy 
3hmm b pe3ynbTaTe pa6oTbi THflpo3JieKTpocTaHHHH ypoBeHb bo^m b bo- 
floxpaHHUHme noHH>KaeTca Ha 7-8 m, njiomaflb BOfloxpaHHJiHma coKpa- 
maeTca noHTH b 3 pa3a, a o6i>eM CTaHOBHTca MeHbuie b 4 pa3a 
(,EI,y6poBHH h pp., 1959; /Jbhhckhx, KnTaeB, 2008). 

Xhmhhcckhh cocTaB Bon BOfloxpaHHJiHma onpefleJiaeTca KaK pen- 
HbiM ctokom (npe>Kae Bcero peK KaMa, HycoBaa, CbuiBa) h pe3ynbTaTOM 
pacTBopeHHa h BbimenaHHBaHHa 6eperoBbix oGHaaceHHH, TaK h xhmhhc- 
ckhm cocTaBOM Bon, nocTynaiomHX c KpynHbix npoMMHiJieHHMX npefl- 
npHOTHH IlepMCKoro Kpaa. OGmaa MHHepajiroaHHa Bon cocTaBJiaeT Ha 
pa3Hbix ynacTKax ot 50 no 500 mt/ji. B npHnnoTHHHOM ynacTKe Bo^oeMa 
MHHepajiH3aHHa Bcer^a Bbinie (70-450 mt/ji), hto BM3BaHO CMemeHHeM 

KaMCKHX BOfl C CMJIBeHCKO-HyCOBCKHMH. Bo BHyTpHTOflOBOM XOfle MHHe- 

panHjaHHH Bon OTMenaioTca hctko Bbipa>KeHHi>ie nepHOflu, cootbctct- 
ByiomHe (j)a3aM THflpoJiorHnecKoro pe>KHMa. MaKCHMajibHue b ro^y 
3HaneHHa cyMMM hohob Ha6nioflaioTca b nepnofl 3HMHefi cpa6oTKH BOflo- 
xpaHHJiHHja; bo BpeMa npoxo>KjieHHa BeceHHero noJiOBOflba MHHepanH3a- 
HHa Boa BOfloeMa pe3Ko cHH>KaeTca; b neTHe-oceHHHH nepnoxi OHa 
3aMeTHo B03pacTaeT no cpaBHeHHio c BeceHHHM nepnoflOM, ho ocTaeTca 
HHace, neM 3hmoh. Bo BpeMa npoxo>KzieHHa oceHHHX floacfleBux naBOflKOB 
bo3mo>kho HeKOTopoe yMeHBHieHHe cyMMM hohob (KnTaeB, PoneB, 2008). 

B 6anaHce ochobhmx hohob BOfloeMa ochobhmmh aBJiaioTca thu- 
poKap6oHaTM (HCO 3 ") - no 350 mt/ji, cyjn>(j)aTM (SO4 2 ") -no 100 mt/ji, 
HOHbi xnopa (CI) - no 120 mt/ji, a Taioice hohm KajibHHa (Ca 2+ ) - no 60 
mt/ji h hohm MarHHa (Mg 2+ ) - no 12 mt/ji. BHyTpHroflOBofi pe>KHM rim- 
poxHMHHecKHx noKa3aTejieH o6ycjioBJieH b ochobhom nmpojiorHHecKH- 
mh oco6eHHocTaMH BOfloeMa, a hmchho co CMemeHHeM KaMCKHX Bon c 
6ojiee MHHepajiH30BaHHMMH Bo^aMH CbiJiBeHCKo-HycoBCKoro njieca 
(KnTaeB, PoneB, 2008). 

B 30onjiaHKTOHe KaMCKoro BOfloxpaHHJiHHja HMeeTca 6ojiee 70 bh- 

nOB H nOflBHflOB 6eCn03BOHOHHBIX, H3 HHX OKOJIO TpeTH COCTaBJIJUIJIIOT 
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KonoBpaTKH, no HeTBep™ - Konenoflbi (Mesocyclops, Eudiaptomus , 
Eurytemora, Heterocope) h BeTBHCToycue paKoo6pa3Hbie (Daphnia, 
Bosmina, Diaphanosoma, Sida, Chydorus). ^hcjichhoctb h GnoMacca 
opraHH3MOB 30onjiaHKTOHa, TaK>Ke KaK h b apyrnx BOfloeMax, 3HaHH- 
TenbHO H3MeHaeTca no roflaM n 3aBHcnr ot KOHKpeTHbix 6noTonoB (Xo- 

35IHKHH, 2011). 

Pbi6Hoe HacejieHne KaMCKoro BOfloxpaHrninma npeacTaBneHo 42 
Bn^aMH pbi6 H3 10 OTpa^oB, 15 ceMencTB n 7 pa3Hbix (J)ayHHCTHHecKHX 
KOMnneKcoB (3nHOBbeB, 2007). OcHOBHbiMn oGteicraMH npoMbicna cny- 
>KaT nem (6onee 40%), 3HaHHTejn>HO MeHbine yjioBM nexoHH, nnoTBbi n 
cy^aica (nopa^Ka 10-15% Kaac^oro BH^a). }\ojik b ynoBax apyrnx bhjiob 
3HaHHTejibHo MeHMiie, a MenKne nacTHKOBbie pbi6bi n BOBce npaKTHHe- 
ckh He ^o6biBaioTca (EnbHeHKOBa, CBeTnaKOBa, 2001). TaioKe cne^yeT 
OTMeTHTb, hto b KaMCKOM BOfloxpaHnnHme, oco6eHHo b nepBbie 20 jkt 
nocjie ero o6pa30BaHna b 6ojh>hihx KOJinnecTBax npncyTCTBOBann rn6- 
pnflbi KapnoBbix pbi6 (IlyniKHH, CBeTnaKOBa, 1992; 3nHOBbeB, 2007). H3 
pbi6, pacniHpjnomnn cboh apean no KaMe mo>kho BbiflenHTb nepHOMop- 
CKO-KacnnncKyio TiontKy, nrjiy-pbi6y, poTaHa, coMa (Silurus glanis) n 
noflKaMeHninKa (Cottus gobio). HepHOMopcKO-KacnnncKaa TionbKa, npo- 
HHKniaa b BOfloxpaHHnnma KaMbi bo BTopofi nanoBHHe nponinoro Beica, 
c(j)opMnpoBana MHoroHHCJieHHbie nonyjiannn, ho npoMMHiJieHHMH bbi- 

JIOB npOHCXOflHT TOJIBKO B HH>KHeM 6be(j)e KaMCKOH T3C (3HHOBbeB, 

2007). TaK>Ke b HXTHO(j)ayHe KaMCKoro BOfloxpaHHJTHma b nocneflHee 
BpeMa npoHcxoflaT cTpyKiypHbie nepecTpoHKH b pm6hom coo6mecTBe: 
CHH3Hnacb HHCJieHHOCTb Jiema, yBenHHHJiacb flona npH6pe>KHbix h npn- 
pycjioBbix xhiuhbix pu6, B03pocjio 3HaneHHe njiaHKTOHoaflHbix pu6 ne- 
narHHecKoro KOMnneicca. Ha (j)OHe 3Toro b nHTaHHH xhiuhmx pti6 
ocHOBHoe 3HaneHHe npnoGpenH ManoneHHbie KopoTKOHHKnoBbie bham, b 
tom inane h TTOHbica, cocTaBJunomne b cyMMe 6ojiee 90 % (KoHaeB, 

KoCTHHblH, 2001). 

JIob tiojibkh b HH>KHeM 6be(j)e KaMCKoro BOfloxpaHnnnma nponj- 
Bonnnca MecTHofi Majiofi pbi6ojioBeHKOH 6pnraflon oceHbio 2011 r. 
(pnc.2.1). 



49 



TjiaBa 4. 

BHOJiorHHecKaa xapaicrepHCTHKa TMJibKH npa ee HaTypajiH3aijHH b 

BO/ioxpaiiiLiiimax Bepxneii Bojirn 

Cpe^H BOfloxpaHHJiHm BepxHefi Bourn Han6anbinyio no hhcjich- 
hocth nonynannio TionbKa 06pa30Ba.ua b PmGhhckom. MeHee neM 3a 1 
jieT OHa pacnpocTpaHHnacb no BceMy BOfloeMy n ocBonna 6noTonbi ne- 
jiarnajin, Ha KOTopbix po cepeflHHbi 1990-x ro^OB rocnoflCTBOBann en- 
Hen, n KopioniKa. Taicoe aKTHBHoe BcejieHne no3BOJiaeT BbiflBHHyTb 
npeanoJioaceHHe 06 OKOHHaTenbHon ycnenmon HaTypajiH3anHH tiojibkh. 
IlpH3HaKaMH 3Toro nponecca cny>KHT Bbicoicaa HHcneHHocTb, oco6oe 
npocTpaHCTBeHHoe pacnpeaejieHne craji, pa3MepHo-B03pacTHon cocTaB 
nonynannn, ycneuiHoe pa3MHO>KeHHe, a TaK>Ke pafl aflanrnBHbix H3Me- 
HeHHH BHyTpHKJieTOHHOrO MeTa6onH3Ma. 

4.1. PacnpeaejieHHe b Boaoeiviax h pa3MepHO-B03pacTHoii cocTaB 

yjIOBOB 

BnepBbie TionbKa 6bma 3aperacTpnpoBaHa b Pbi6nHCKOM BOfloxpa- 
HHJiHme b 1994 r. (Cjimhbko h pp., 2000). OflHOBpeMeHHo c ee BceneHH- 
eM b BOfloeMe CTana coKpainaTbca nonyjianna KopiouiKH Osmerus 
eperlcinus, KOTopaa 6bma oahhm H3 flOMnHnpytomnx bh^ob nejiarnajin 
(pnc. 4.1). 3a nocjieflytomne iurn> jieT HncneHHocTb tiojibkh 6bma mh- 
HHManbHa: neTOM 2000 r. ynoBbi tiojibkh 6bmn HeBejiHKH (b cpe^HeM no 
BOfloxpaHHnnmy 11 3K3. Ha 15-MHHyTHoe TpaneHne), Tor^a Kaic Kopioni- 
Ka b ynoBax y>Ke OTcyTCTBOBana (KnaniKO n ^p., 2006, 2012). ^omhhh- 
poBana ironbKa tojibko Ha He6oJibinoM KonnHecTBe CTaHnnn, b 
6oJibniHHCTBe cnynaeB ocHOBy CKonjieHnn cocTaBnana Monoflb Kapno- 
bbix, a TaioKe Manoflb n B3pocnbie oco6n yicneHKH Alburnus cilbunnis, pa- 
nyuiKH Coregonus albula n nexoHH Pelecus cultratus. TionbKa 
npeflnoHHTana nenarnHecKne 6noTonbi peHHbix nnecoB, ryje OHa Harynn- 
Banacb n pa3MHO>Kanacb. B U,eHTpanbHOM nnece ee ynoBbi 6bmn Hepery- 
napHbi n ManoHHCJieHHbi. B nocnenyiomHe ronbi jieTOM pacnpe^ejieHne 

TIOJIbKH OCTaBaJIOCb npe>KHHM, OflHaKO yjIOBbl 3HaHHTeiIbHO B03pocnn, 

nx cpe^HHe BenHHHHbi no nuecaM cocTaBnnn 300-500 3K3. 3a 15 mhh. 
jioBa. CoKpaTnnocb a6conioTHoe n oTHocnrejibHoe KonnnecTBo mojioot 
KapnoBbix n OKyHeBbix, TionbKa CTana flOMnHanroM Ha 6onbninHCTBe 
o6cJieflOBaHHbix ynacTKOB (pnc. 4.1). 

TaK >Ke, KaK n b MaTepnHCKOM BOfloeMe (Kacnnncicoe Mope), b ho- 
bmx ana Hee ycnoBnax TionbKa ocTanacb KopoTKonnioioBbiM paHO co- 
3peBaioninM bh^om, hto onpeaenaeT B03pacTHyio CTpyKTypy n 
flHHaMHKy HHCneHHOCTH nonynannn. Ilo3TOMy b TeneHne pa^a JieT Ha- 
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6jnoaajiHCb 3HaHHTejibHbie Me>KroaoBMe (JMyKryanHH ee HHcneHHocra 
KaK b neTHHH, TaK h b oceHHHH nepHOflbi, hto xapaKTepHO flna MHOrHX 

BHflOB C KOpOTKHM 5KH3HCHHMM nHKJIOM (HBaHOBa, 1982; KpHKCyHOB, 

1995). Oco6eHHO apKO 3Ta 3aKOHOMepHOCTb npocJie>KHBanacb Ha paHHeM 
3Tane 3aceneHHa BOfloxpaHHJiHma. TaK, H3HaHajibHO He6oJH>niaa no ko- 
jiHHecTBy nonynanna ttojibkh JieTOM 2000 r. aana MoiUHoe iiotomctbo, h 
oceHbio 3a cneT ceraneTKOB yjioBti yBejiHHHJiHCb b ^ecaTKH pa3. Oco6h 
3Toro noKoneHHa co3penH Ha cneayiomHH for (b B03pacTe 1+) h cocTa- 
bhjih ocHOBy HepecTOBoro cra^a 200 1 ro^a. O^HaKO 3aTeM HncneHHOCTb 
nonynanHH nomna Ha y6biJH> h k 2004 r. aocrnrjia MHoraneTHero mh- 
HHMyMa. BepoaTHbiMH npHHHHaMH TaKoro croDKeHHa MoryT 6mti> KaK 
BbieflaHHe ochobhmx kopmobmx oGteKTOB, TaK h oneHb xanoflHaa 3HMa 
2003/04 roflOB, conpoBoac^aBniaaca MHoroHHcneHHMMH 3aMopaMH pu6. 
riocjie 3toh ^enpeccHH TionbKa CHOBa Havana yBeJiHHHBaTb cboio hhc- 
jieHHocTb h BHOBb 3aHajia aoMHHHpyiomee nojioHcemie b KOMnneKce ne- 
narHHecKHX pu6 (pnc. 4.1). B 2010 r. bhobb Ha6nioflaiiaci> ^enpeccna 
nonyjranHH tk>jh>kh, npHHHHOH HeMy, BepoaTHO, CTano aHOManbHO >Kap- 
Koe neTo, hto 6yaeT noapo6Hee o6cy>KfleHo aanee. 

H TycTepa 

■ Epiii 
S KopioniKa 
IJIem 
B OicyHL 
M EnoTEa 
M PanyniKa 

■ Cmieu 

■ CynaK 
S TiojiLKa 
Syiaiea 

■ tfexom, 
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Ton Hao.iiojeHiiii 
PHCyHOK 4.1. OTHOCHTeHbHaa HHCJieHHOCTb pa3HHHHMX bhzjob pbi6 B 

oceHHHX yjioBax neJiarHHecKoro Tpana b Pm6hhckom BOfloxpaHHJiHme 

KaK OTMenaeTca b pa6oTe B.H. KnauiKO c coaBT. (2006), TionbKa no 
cbohm Tpocj)03KOJiorHHecKHM xapaKTepHCTHKaM, TaioKe KaK h KopioniKa, 
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aBnaeTca thhhhhmm njiaHKTO(})aroM. EHOTonbi, KOTopbie npeanoHHTana 
KopiouiKa, h GnoTonbi, KOToptie peanbHo b HacToamee BpeMa ocBonna 
TionbKa, coBna^aioT jihuib nacTHHHO. B hcthhh nepnofl 6oJibHiaa nacTb 
nonyjiauHH ttojibkh cocpeflOToneHa b BepxoBbax peHHbix nnecoB, a Taic- 
>Ke Ha ynacTKax UeHipanbHoro nneca, KOTopbie Mano no,OBep>KeHbi BeT- 
poBbiM BonHeHHaM, Tor^a Kaic ocHOBHbie HarynbHbie CKomieHHa 
KopioniKH 6buiH cocpeflOToneHbi b UenrpaiibHOM ruiece (IlepMHTHH, ITo- 
jiobkob, 1978). HaH6onbfflHe HepecTOBbie CKomieHHa tiojibkh oTMeneHbi 
b peHHbix njiecax h Ha HeicoTopbix 3amHmeHHbix ot BOJiHeHHa GnoTonax 
TjiaBHoro nneca. CneayeT oTMeraTb, hto oceHbio HHcneHHocTb tiojibkh 
b ynoBax 3HaHHTenbHO yBenHHHBaeTca He tojibko b peHHbix nnecax, ho h 
b LleHTpanbHOM. B yjioBax ^OMHHHpyioT noflpocniHe k 3TOMy BpeMeHH 
ceroneTKH, cocTaBnaiomHe ao 80% ynoBa (Kapa6aHOB h ,ap., 2010). 

B xipyrnx ceBepHbix BOfloxpaHHJiHmax ^HHaMHica HHCJieHHOCTH no- 
nynaHHH HepHOMopcKo-KacnHHCKofi ironbKH HMeeT cboh oco6eHHocTH. 
TaK, b TopbKOBCKOM BOfloxpaHHUHine nonynanHa tioubkh noflBep>KeHa 
KOJie6aHHaM HHCJieHHOCTH, aHanorHHHbiM TaKOBbiM fljia Pbi6HHCKoro 
BOfloxpaHHJiHHja. B pycnoBofi nacTH LUeKCHHHCKoro BOfloxpaHHUHiua 
nocne BceneHHa b 200 1 r. nonynaHna tioubkh CHUbHO yMeHbniHJiacb h k 
HacToameMy BpeMeHH ee flora He npeBbiuiaeT 1 % ot Bcero pbi6Horo Ha- 
cejieHHa nejiarnanH. Bepoarao, b 3tom caMOM ceBepHOM BOfloeMe pac- 
npocTpaHeHHa TionbKH ee caMOBoenponjBOflCTBO 3aTpyflHeHO, a Bbicoicaa 
HHCJieHHocTb nnnieBbix KOHKypeHTOB (MenKHH oKyHb) h xhihhhkob (cy- 
aaic) eme 6ojiee ycyry6jiaeT cHTyauHio. B YrnHHCKOM h HBaHbKOBCKOM 
BOfloxpaHHJiHmax TionbKa 3aHana cboio 3KonorHHecKyio HHiny h He hc- 
nbiTbiBaeT 3HaHHTejibHbix Kone6aHHH hhcjichhocth. Bepoarao, 3to o6t- 
acHaeTca He6oJibiHHM pa3MepoM nenaraajiH Bo^oeMOB, hto 
reorpacj)HHecKH orpaHHHHBaeT pacnpocTpaHeHHe aaHHofi pbi6bi. 

3a MHoroneTHHH nepnofl Ha6niofleHHH b ynoBax nenarnHecicoro 
Tpana flnHHa Tena TionbKH cocTaBJiajia ot 18 ao 127 mm. KpHBaa pac- 
npefleneHHa oco6efi no pa3MepaM HMeeT o^hh, hctko Bbipa>KeHHbiH, h 
BTopofi, MeHee Bbipa>KeHHbiH, nHKH. Ha HanajibHOM 3Tane 3aceJieHHa 
TionbKOH Pbi6HHCKoro BOfloxpaHHUHHia b Mae-HK)He 2000/02 it. b HenoM 
no BOfloeMy MOflanbHyio rpynny nepBoro nHKa, c HeKOTopbiMH Bapna- 
HHaMH MOflanbHbix KiiaccoB b pa3Hbie rojibi, cocTaBJiajiH oco6h auhhoh 
40-60 mm. BTopon nnK 6bm npeflCTaBneH oco6aMH ajihhoh 6anee 

80 MM, OTHOCHTeJIbHOe KOJIHHeCTBO KOTOpblX B HCCJieflOBaHHbie TOflbl 

BapbHpoBano ot 5 ,no 15% (pnc. 4.2. a). Cpe^H pbi6 nepBOH pa3MepHOH 
rpynnbi oGmhho Ha6nioflaeTca paBHoe cooTHomeHHe nonoB, a bo BTopon 
rpynne, Kaic npaBHno, npeo6naflaioT caMKH. 
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PiicyHOK 4.2. Pa3MepHMH cocTaB yjioBOB TionbKH C. cultriventris b Pbi- 
6hhckom BOfloxpaHHJiHme. nepnofl 2000-2002 rr.: «-hiohi>, #- 
ceHTa6pb. no och a6nncc - jymHa T&na pbi6bi ao Komja HemynHoro no- 
KpoBa, mm; no och op^HHaT - nponenr pbi6 b ynoBe (no aamnjM 
B.H. KnaniKo) 
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PacyHOK 4.2. IlpoflOJiaceHHe. e - pa3Mepm>iH cocTaB yjioBOB ttojibkh 
C. cultriventris no pe3yjn>TaTaM oceHHHX TpaneHHH b 2009-2011 rr. 
Ilo och a6u;Hcc - jxmma. Tena pbi6bi po KOfflja qeniyHHoro noKpoBa, mm; 
no ocn op^HHaT - nponeHT pbi6 b ynoBe 

Bo BTopon noJiOBHHe aBrycTa n b cenraGpe b ynoBax tkwibkh no- 
aBJunoTca ceroneTKH, .zuiHHa Tena KOToptix k 3TOMy BpeMeHH BapbnpyeT 
ot 20 jxo 50 mm. KpnBaa pa3MepHoro cocTaBa ynoBOB HMeeT neTKO bm- 
pa>KeHHbin flByxBepniHHHbin xapaKTep. nepBbin nnic b 2000/03 rr. 6bin 
npeflCTaBJieH aoMHHHpyiomeH rpynnon 35-55 mm, BTopon - 70-85 mm 
(pnc. 4.2.6). Pm6m BTopon pa3MepHon rpynnu HMeiOT roHa^Bi VI-II 
CTa^nn, hto CBnaeTenbCTByeT o 3aBepnieHnn HepecTa tk>ih>kh k 3TOMy 
BpeMeHH. 

B ceHTa6pe-OKTa6pe pa3MepHMH cocTaB ynoBOB Taicace onHCMBaeT- 
ca flByxBepniHHHOH kphboh. B ynoBax B03pacTaeT nana ceroneTOK, pa3- 
Mepbi KOTopbix yBeJiHHHBaioTca Ha 10-15 mm. 

Ha coBpeMeHHOM 3Tane pa3MepHMH cocTaB ynoBOB b aBrycTe- 
cenraGpe TaioKe onncbiBaeTca flByxBepuiHHHOH kphboh (pnc. 4.2. e). Ojx- 
HaKO pa3MepHbie xapaKTepncTHKH KaacaoM rpynnbi MoryT cymecTBeHHO 
BaptHpoBaTb b pa3Hbie roflbi. TaK, b 20 1 r. nepBaa rpynna 6bma npefl- 
CTaBneHa b Macce oco6aMH .zuihhoh 40-50 mm, BTopaa - 75-85 mm. B 
cjie^yiomeM, 2011 r. cpeflHHH pa3Mep oco6en cMecTHnca Ha 2 pa3Mep- 
hbix Knacca: nepBaa rpynna 6bina npeacTaBneHa pbi6aMH c .zuihhoh 55- 
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65 mm, npn 3tom pa3Mepti BTopofi (cTapmefi) rpynnu ocTanHCb TaKHMH 
>Ke - 75-85 mm. BepoaTHO, Taicoe OTCTaBaHHe b pa3Mepax ceroneTOK b 
20 1 r. CB33aH0 c oneHb >KapKHM neTOM, Korna npoHcxoflHJi 3HaHHTenb- 
Hbifi nporpeB Bonbi b BOfloxpaHannme (Gonee +25°C), a b pe3ynbTaTe 
pa3BHTHa cHHe-3eneHbix BOflopocnefi h flecjmijHTa pacTBopeHHoro kh- 
cnopona npoHcxoflHUH na>Ke «neTHHe 3aMopu» pm6m. 

TaKHM o6pa30M, 3a jiecsTb jieT c MOMeHTa Bcejiemia b Pm6hhckom 
BOfloxpaHHnnme npoH30in.no He3HaHHTejibHoe yBenHneHHe cpenHHx 
pa3MepoB KaK ceroneTKOB, TaK h nonoB03pejibix oco6efi ttojibkh. BMecTe 
c TeM, pa3MepHbie xapaKrepncTHKH ceroneTOK 6onbiiie Bcero 3aBHcsT ot 
ycnoBHH HepecTa h Haryna (.zuia namioro nepnona, npe>Kfle Bcero - ot 
TeMnepaTypHoro pe>KHMa b Bo^oeMe) (Kiyasko et al., 2010). 

B cooTHonreHHH Me>Kny 3anacoM h rrononHefflieM b ochobhom npe- 
o6nanaioT oco6h reHepauriH TeKymero ro/ja (nononHeHHe). HHor^a jjojih 
3anaca h nononHeHHa npHMepHO paBHM. H3BecTHO, hto cooTHomeHHe 
Me>Kny HHCJieHHOCTbio poflHTenefi h noTOMKOB He Bbipa>KaeTca npaMofi 
nponopuHOHanbHofi cbjbbio h 3aBHCHT ot MHornx 6hothhcckhx h a6no- 
THHecKHx cj)aKTopoB (MHHa, KjieBe3anb, 1976; KpHKcyHOB, 1995). B 
2000 r. npn ManoHHcneHHOM HepecTOBOM CTan,e (ynoBM b nepnoa pa3- 
MHo>KeHHa cocTaBJianH b cpenHeM 1 1 3K3./Tpaneioie) kouhhcctbo cerone- 
tok b oceHHHX ynoBax 6mjio conocTaBHMO c TaKOBMM b 2001-2002 rr., 
Korna HHCneHHOCTb ponHTenbCKoro crana no cpaBHeHHK) c 2000 r. B03- 
poana b 50 pa3 (Khjihiko h pp., 2006). OceHbio 2004 r. ceroneTKH tiojibkh 
npeo6jiaflanH nap nonoB03peJiMMH oco6aMH 6onee neM b 3 pa3a, b 2007 r. 
- b 2 pa3a, b 2009 r. - b 2,5 pa3a, h b 201 1 r. - b 3 pa3a. 

AHajiorHHHaa pa3MepHaa CTpyKTypa xapaKTepHa h fljia nonynaiiTiH 
BOfloxpaHHUHm CpeflHen Bourn: b KyfiGbiiiieBCKOM, FopbROBCKOM h 
4e6oKcapcKOM BOfloxpaHHnnmax b ceirraGpe b ynoBax flOMHHHpyioT 
ceroneTKH. OnHaKO b CpenHeBon>KCKHX BOfloxpaHHUHmax HeManyio po- 
jik) cpenn ceroneTOK cocTaBJiaioT oco6h MeHee 40 mm, Torna KaK b pac- 
nojioaceHHOM ceBepHee Pm6hhckom BOfloxpaHHJiHme cpenn ceroneTKOB 
neTKO Bbipa>KeHa MoaantHaa rpyrrna pa3MepoM 40-50 mm (Khjhiiko h 
pp., 2006). no Bcefi BepoaTHocTH 3to cB>i3aHo c 6onee flnHTenbHMM Be- 
reTauHOHHMM nepnoflOM b Bo^oeMax CpenHefi Bourn h, cootbct- 
CTBeHHo, 6onee npoflOJiacHTejibHMM HepecTOBMM nepnoflOM. 

4.2. Bo3pacTHaa CTpyKTypa, TeMn pocTa h Mopt|)o.ioriia TioibKH 

IIo AaHHMM, jiio6e3Ho npeaocTaBJieHHMM B.n. KnaniKo, oceHbio 
yjiOBM tiojibkh b Pm6hhckom BOfloxpaHHJinme npeflCTaBJieHM TpeMa 
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B03pacTHMMH rpynnaMH: ceroneTKaMH, flByx- h TpexneTKaMH. Ecjih b 
HK)He-HK)Jie ochoboh nonynaHnn cny>KaT /jByxneTKH, to oceHbio b yno- 
Bax ceroneTKH cocTaBjrann 6onee 50%. Bo Bcex cpaBHHBaeMbix BapnaH- 
Tax ceroneTKH reHepannn 2000/08 rr., TaioKe KaK n ^ByxjieTKH, 
XlocTOBepHO pa3HHHaioTca no jiflvine n Macce Tena. Pa3JiHHHa Me>Kny 
TpexneTKaMH 6mjih He Bcer^a nocTOBepHbi. K KOHHy BereTaHHOHHoro 
nepnona flnHHa ceroneTOK tiojibkh na>Ke b o^hom noKoneHHH BapbnpyeT 
b 3HaHHTenbHtix npeaenax, hto, no Bcefi Bepo>rraocTH, CB>i3aHO c nop- 

HHOHHOCTBK) HKpOMeTaHHJI H AJIHTeJIbHblM HepeCTOBbIM nepHOflOM. Pa3- 

Mepti flByx- h TpexneTHHx oco6en no cpaBHeHHio c ceroneTKaMH 
H3MeHaioTca b MeHbiunx npeaenax. HanGoJibHiHe JiHHeHHbie npnpocTbi 
tiojibkh Ha6jnoflaioTca Ha nepBOM rony >kh3hh. B OTJiHHne ot JiHHeHHO- 
ro pocTa, npnpocTbi Maccbi Tena MaKCHManbHbi b TeneHne BToporo rona 
>kh3hh pbi6. CaMbifi BbicoKHH TeMn pocTa tiojibkh Ha6nioflanca b 
2000 r., hto, bo3mo>kho, o6ycjioBJieHo hh3koh HncneHHocTbio nonyna- 

HHH TIOJIbKH H OTCyTCTBHeM OflHOrO H3 OCHOBHblX nOTpe6HTeJieH 300- 

nnaHKTOHa b Pbi6hhckom BOfloxpaHHUHme - KopiouiKH (Khjihiko, 
CjibmbKo, 2003). B TeneHHe nocnenyiomHx neT Ha cj)OHe yBennHeHna 
HHcneHHocTH TionbKH npoHcxo^HJio HeKOTopoe cHHaceHHe ee nnHenHbix 
pa3MepoB (Khjihiko h pp., 2006). 

Poct cpeflHefi Maccbi Tena TionbKH b Pbi6hhckom BOfloxpaHHUHme b 
nocjie^HHe ronbi TaK>Ke HMeeT TeHfleHunio k cHH>KeHHio, ho b OTJiHHne 

OT JIHHeHHOrO pOCTa, KOTOpMH CHH>KaeTCa npaMOJIHHeHHO BO BCeX B03- 

pacTHbix rpynnax, pocT Maccbi oco6eHHO 3HaHHTenbHO CHH3Hnca y 
AByxneTOK npn noHTH He H3MeHHBHiefica Macce y ceroneTOK. Beporrao, 
3to cBa3aHo c H3MeHeHHaMH b oGecneneHHocTH nnmeH, Ha hto pbi6a 
6bicTpo h oTHeTJiHBo pearapyeT H3MeHeHHeM Maccbi, npnneM ee H3MeH- 
hhboctb ropa3flo 6onbuie h3M6hhhbocth flUHHbi, oco6eHHo y cTapniHx 
oco6efi nocne nocTn>KeHH>i nonoBon 3pejiocTH (^lyryHOBa, 1961). 

TeMn JiHHeHHoro pocTa tk>jh>kh xapaKreproyeTca Gojibhioh Bapna- 
GenBHocTbio bo BpeMeHH h npocTpaHCTBe KaK b npeaenax ecTecTBeHHoro 
apeana, TaK h bo bhobb ocBoeHHbix Bo^oeMax. B HacToamee BpeMa cpe- 
flH Bo/joxpaHHJiHiH CpeflHefi h BepxHen Bourn cpe^Hne pa3Mepbi pbi6, 
cocTaBnaioHiHX ocHOBy nonynanHH - ceroneTOK h flByxneTOK, 6buiH 
Han6oJHjHiHMH b Pbi6hhckom BOfloxpaHHJiHme. Ha 3Tane yBeJinneHna 
HHcneHHocTH nonynaHHH no TeMny nnHenHoro pocTa TioiibKa Pm6hh- 
CKoro BOfloxpaHHUHHia npeBocxonnna nonyjiaujiH npyrax BO/joxpaHH- 
jihhi Bonra, a TaioKe nonynannn H3 CpenHero Kacnna h Kpe- 
MeHHyrcKoro BOfloxpaHnnnma (KnauiKO n pp., 2006). Ilo Been 

BHflHMOCTH, nOBblHieHHblH TeMn pOCTa TIOJIbKH Pbi6nHCKoro BOfloxpa- 
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HHUHma 6mji CB33aH c HaHanbHMM 3TarroM CTaHOBJieHHa ee nonyjiaujiH. 
Ha6nioflaeMoe b HacToamee BpeMa CHH>KeHHe TeMna pocTa tiojibkh b 
Pm6hhckom Bo/ioxpaHHHHJiHme npoHcxoflHT Ha (j)OHe yBenHneHHa ee 
HHCJieHHocTH. Oco6o Haflo noflnepKHyTb, hto npouecc npncnocoGjieHHa 
Pm6hhckoh tiojibkh no paccMaTpHBaeMMM napaMeTpaM nponcxoflHT c 
Gonbmefi cKopocTbio h Gonbmefi oTHeraHBocTbio H3MeHeHHH, HeM b 60- 
nee kokhmx BOfloxpaHHnnmax KaK BOJi>KCKoro, TaK h flHenpoBCKoro Kac- 

KaflOB, HTO BnOJIHe MO>KeT 6bITb npaMbIM CJieflCTBHeM BMCOKOHIHpOTHOH 

30Hani>H0CTH Pbi6HHCKoro BOfloxpaHHJiHma h 6onee pe3KHX KOJie6aHHH 

KJIHMaTHHeCKHX yCJIOBHH. 

Ilo ^aHHbiM A.H. KactaHOBa (2009) nonynaHHH tkwibkh BepxHeM 
Bourn no ocTeonorHHecKHM noKa3aTeJMM aocTOBepHO OTHHHaioTca ot 
nonynauHH H3 HCTopHHecKoft nacra apeana. TaioKe ycTaHOBJieHO, hto 
npn npoflBH>KeHHH Ha ceBep b HOBOo6pa30BaHHbix nonyjMHHax tiojibkh 
yBeJiHHHBaioTca cpe^HHe 3HaneHHa HHCJia no3BOHKOB b TyjioBHiHHOM 
OTflene h o6mero HHCJia no3BOHKOB. npeflnonaraeTca, hto BbiaBneHHaa 
ropH30HTanbHO-CTyneHHaTaa KJiHHa no o6meMy nncny no3BOHKOB, no- 
BH^HMOMy, o6ycnoBJieHa pa3JiHHHaMH b TeMnepaTypHOM pe>KHMe bo^o- 
eMOB b nepnofl Mopcj)oreHe3a oceBoro cKeneTa. TaKHM o6pa30M, b npo- 
uecce aflanraHHH nonynaHHH-BcenHeHeB k hobmm ycnoBHaM o6nTaHHa 

npOH30HIJIH H3MeHeHHa H MepHCTHHeCKHX npH3HaKOB, HTO MO>KeT CBH- 

fleTenbCTBOBaTb o ray6oKHx KanecTBeHHbix H3MeHeHHax b BepxHeBOJDK- 
ckhx nonynaHHax. 

4.3. Tpo(J)03KOJiorHHecKaH xapaicrepHCTHKa TMJibKH Bepxneii Bojira 

/JeTanbHO nHTaHHe tiojibkh b BOfloxpaHHJiHmax BepxHefi Bourn 
njyneHO B.H. Khjihiko (Khjhhko, Cumhbko, 2003; Khjihiko, 2004; Kh- 
auiKO h jxp., 2007). J\o cepeflHHM 1990-x roflOB b nenarnajiH BepxHe- 

BOJDKCKHX BOflOXpaHHJIHHI flOMHHHpOBaJTH 2 BHfla - CHHeH H KOpiOHIKa 

(pnc. 4.1). Chhch, KaK npaBH.no, o6nTaji b hh>khhx ropH30HTax nenarHa- 

JIH, KOpiOHIKa - B CpeflHHX (IlOflflyGHMH, 1971; IlepMHTHH, IIojiobkob, 

1978). TaK >Ke KaK h KopiouiKa, TiontKa paccenHnacb no BOfloeMy HepaB- 
HOMepHO b ropn30HTanbHOM h BepTHKanbHOM HanpaBJieHHax, 3aHHMaa 
HanGoJiee npoflyKTHBHbie 6hotohm nenarnajiH (30HM aKKyMynaHHH 
6noMacc), CKOHHeHTpHpoBaBuincb b ropH30HTe 2-7 m. IloaBJieHHe tiohb- 
kh b BOfloxpaHHnnme b 1994 r. coBnajio c pa3BHTHeM npouecca rao- 
6ajibHoro noTenneHHa, KOTopufi, Bepo>rrao, CTan o^hoh H3 ochobhmx 
npHHHH pe3Koro CHH>KeHHa HHCJieHHocTH nonynaHHH ceBepHoro Bce- 
neHHa - KopiouiKH. BcejiHBHiHCb b BOfloeM b nepnofl aenpeccHOHHoro 
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cocToaHHa nonyjiauHH KopiouiKH, TioJibKa nonana b GnaronpnaTHyio flJia 
Hee Tpocj)HHecKyio cHiyaHHio, 3aH>ma GbiBiune «KopioHiKOBBie» 6hoto- 
nti, bkjhohhbhihcb KaK 3HaHHMMH 3JieMenr b nHmeByio Hem pbi6- 
nnaHKTO(j)aroB. 

B ycnoBHax PbiGhhckoto BOfloxpaHHJiHma, noflo6HO nonyjMHHJiM 
BOfloxpaHHJiHm HroKHeS h CpeflHefi BoJirn, TioJibKa npeflnoHHraeT nn- 
TaTbca KpynHMMH neJiaraHecKHMH paHKaMH (Khjhuko, 2004). HanGoJiee 
nacTO b ynoBax TioJibKa conpaaceHa c mojio^bio KapnoBBix, ana KOTopux 
nejiarnajiB npe^cTaBJiaeT BpeMeHHoe MecToo6HTaHHe. 3to (j)a- 
KyjibTaTHBHbie nnaHKTO(j)arH - mojioab Jiema, iijiotbm, pa3HOB03pacTHaa 
yKnea (nacTOTa BCTpenaeMOCTH tiojibkh c Kaac^BiM H3 3thx bh^ob coot- 
BeTCTBeHHo: 74, 62,8 h 55%). Conp>DKeHHocTB tiojibkh c apyrofi rpyn- 
noM THnHHHbix nnaHKTO(j)aroB - chhhom, KopioniKOH h panyniKOH, a 
TaKace (J)aKyjiBTaTHBHBix nnaHKTO(j)aroB, TaKHX KaK mojio^b OKyHa h cy- 
XiaKa, HecKOJibKo HH>Ke h KOJie6neTca b npeaejiax 46-55%. HecMcnpa Ha 

BblCOKyK) B3aHMOCBa3b, OTHOCHTeJIBHbie BeJIHHHHBI yjIOBOB TIOJIBKH H 

apyrax BHflOB b cKonjieHHax HMeioT oTpnHaTejiBHyio KoppemumHio, or- 
HaKO floCTOBepHofi 3Ta CBa3b 6Bi.na y tiojibkh tojibko c mojio^bio Jiema h 
yKneHKoS (cooTBeTCTBeHHo r s = -0,55 h r s = -0,33). H3 3Toro cjieayeT, hto 
jih6o TionbKa npn bbicokoh ee hhcjichhocth BBrrecHaeT c HaryjiBHBix 
ynacTKOB 3th bh^bi, jih6o ohh b cnny oco6eHHOCTefi GnoJiorHH npeano- 
HHTaioT OTKapMUHBaTbca Ha pa3Hbix c Hen GnoTonax. 

/JaHHbie no nHTaHHio pbi6 noKa3anH 3HaHHreJiBHO 6oJiBinee cxoact- 
bo cocTaBa nnmn tiojibkh c mojio^bio KapnoBbix b Tex CKonneHHax, r^e 
TioJibKa aBnaeTca «cynep/iOMHHaHTOM», b otjihhhc ot CKonneHHH, r^e 
TionbKa BbicTynaeT b CTaTyce «conyTCTByiomero» BH^a. KpoMe Toro, 
oceHbio, Kor^a HHCJieHHOCTB tiojibkh yBenHHHBaeTca b flecaTKH pa3, b 
CKonneHHax nepBoro THna b KHUieHHHKax mojioah KapnoBbix nnma ot- 
cyTCTByeT, a b CKOiuieHHax BToporo THna 3th bh^bi npoflOJiacaioT nn- 
TaTbca. TaKHM o6pa30M, TioJibKa KaK hobbih 3JieMeHT 3KOCHCTeMbi 
OKa3biBaeT cymecTBemioe BJimiHHe Ha ycJiOBHa Haryna h cneKTpbi nHra- 
HHa BHflOB-a6opHreHOB. 3to aeficTBHe JioKajiBHO h 3aBHCHT ot nnoTHO- 

CTH TIOJIBKH B CKOIIJieHHH. 

Hhbim o6pa30M CKnaflbiBaioTca OTHomeHHa tiojibkh c MajioHHCJieH- 
hoh nenarHHecKOH rpynnoii bh^ob - KopioniKOH, panyuiKofi, mojioabio 
CHHHa, cyaaKa h OKyHa. He3aBHCHMO ot craTyca tiojibkh b CKonjieHHax, 
cxo/ictbo nnmn y nee c 3thmh BH^aMH b 6ojiBuiHHCTBe cjiynaeB bbico- 
Koe. Ilo3TOMy b roflBi npn coBnafleHHH ypo>KaHHBix noKOJieHHH nponc- 
xoflHT o6ocTpeHHe nnmeBBix oTHouieHHe 3thx BHflOB-a6opHreHOB c 

TIOJIBKOH. 
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3aMeHa b pbi6hom coo6mecTBe KopiouiKH Ha ironbKy pe3Ko H3Me- 
HHna CHTyauHio b nenarnajiH PbiGhhckoto BOfloxpaHHJiHiHa. Ecjih Ha 
nepBOM MecTe b paHHOHe KopioniKH 6bma Bosmina longispina, a Ha bto- 
poM - Bythotrephes, Leptodora (HBaHOBa, 1982), to TioJiBKa npeanoHH- 
TaeT Daphnia, Bythotrephes, Leptodora, Heterocope (Khjihiko, 2004). B 
Pbi6hhckom BOfloxpaHHnnme ceroJieTKH 3Toro BH^a-BceJieHna nnraioTCJi 
npeHMyniecTBeHHO m&jikhmh BeTBHcroycBiMH paHKaMH Bosmina, Daph- 
nia, Chydorus h mojio^bio Cyclopoida, KOTopbie cyMMapHO cocTaBJiaioT 
CBbime 90% Maccbi nnnieBoro KOMKa. B3pocJiBie oco6h H36npaK)T b nn- 
my raaBHMM o6pa30M KpynHBix BeTBHcroycBix paHKOB - Heterocope, L. 
kindtii h B. longimanus, OT^aBaa npeanoHTeHHe nocne^HeMy BHuy b 
oceHHHH nepnofl. MeJiKHe npeflCTaBHreJiH nnaHKTOHa (Bosmina, Chy- 
dorus, Cyclopoida) flna hhx cJiy>KaT BTopocTeneHHBiM kopmom. Bo3pac- 
THbie oco6eHHOCTH nHTaHHa pbi6hhckoh tiojibkh coxpaHaioTca b 
pa3JiHHHbie no nmponorHHecKHM ycnoBHaM roflbi (Khjihiko h pp., 2012). 

TaK>Ke b HacToamee BpeMH mo>kho yTBep>KflaTB, hto TioJiBKa, pac- 
cenHBUiHCb no BceMy Pbi6HHCKOMy BOfloxpaHHJiHmy, CTana Ba>KHBiM 
3BeHOM b nHHieBofi nenn njiaHKTOH - pi>i6bi-njiaHKTO(j)arH - xhihhbic pti- 
6m (Khjihiko, CTenaHOB, 2003; CTenaHOB, Khjihiko, 2008). AHajiorHHHaa 

pOJIB TIOJIBKH B HXTHOHeH03aX OTMeHeHa H flJia KaMCKHX BOflOXpaHHJIHUI 

(KoHaeB, Kocthhbih, 2001). 

TaK KaK TionbKa aBJiaeTca kopotkohhkjiobbim, paHO co3peBaiomHM 

BHflOM, flOCTHITHHM BblCOKOH HHCJieHHOCTH B BepXHeBOIDKCKHX BOflO- 

xpaHHJiHHjax, b oTflejibHbie GjiaronpnaTHbie ro^Bi TionbKa co3#aeT cy- 
mecTBeHHyio KOHKypeHnnio ana pu6 neJiarHHecKoro KOMnneKca b 
nejioM, a oco6eHHo ana mojio^h oKyHeBBix h KapnoBBix. CHHaceHHe no- 
Ka3aTeJieM JiHHeiiHoro h BecoBoro pocTa tiojibkh mo>kho pacHeHHBaTb 
KaK pe3yjibTaT BHyTpHBHflOBoii KOHKypeHHHH 3a KopMOBbie pecypcbi. 

B uejiOM, nonyjiaHHa TioJibKH OKa3biBaeT 3aMeTHoe BJinaHHe Ha 
Tpocj)03KOJiorHHecKyio CHTyaHHio b neJiaraanH BOfloeMa. B to >Ke BpeMa 
b nepnofl pacHBeTa nonyjiauHH KopiouiKH (1960-70-e rojjbi) pbi6bi- 
njiaHKTO(j)arH He CHJibHO bjihjijih Ha oGnjine hx kopmobmx opraHH3MOB 
(IloJiOBKOBa, IlepMHTHH, 1981). ChpHHaTeJibHaa (b 3kohomhhcckom 
njiaHe) poJib TioJibKH b bo^hbix 3KOCHCTeMax CBJoaHa c 3aHaTHeM Tpo- 

(j)HHeCKHX HHHI HeHHblX B npOMblCJIOBOM OTHOHieHHH pbl6- 

njiaHKTO(|)aroB h mojio^h Bcex bh^ob. C flpyrofi ctopohm, noJio>KHTeJib- 

HblH 3KOHOMHHeCKHH 3(j)(j)eKT OT BCCJieHHJI TIOJIBKH CB33aH C yjiyHHieHH- 

eM oGecneneHHocTBio kopmom npoMBicjioBBix xhihhbix pBi6, hto 
no3BOJiaeT roBopHTB o 6jiaronpH>iTHBix (c pBi6onpoMBicJiOBoii tohkh 
3peHHa) nocjie^cTBHax ot camion 6HOJiorHHecKoii HHBa3HH. 
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4.4. OcoGeHHOCTH BocnpoioBo/jcTBa HepHOMopcKO-KacnHHCKofi 

TMJIbKH 

Oco6eHHOCTH BOCnpOH3BOflCTBa TIOJIbKH BepXHeBOJDKCKHX BOflO- 

xpaHHUHm h b hoboh, h b HCTopHHecKofi HacTH apeana paccMOTpeHbi B 
pa6oTe B.B. OcraioBa h B.H. Khjihiko (2006). 3thmh aBTopaMH yica3M- 
BaeTca, hto nonoB03penoH TioJibKa Pbi6HHCKoro BOfloxpaHHnnma CTaHO- 
BHTca b B03pacTe 1+ npn juiHHe okojio 50 mm. Ha nepBOM ro^y >kh3hh 
cooTHomeHHe caMHOB h caMOK npHMepHo paBHoe, Ha btopom rony >kh3- 

HH npeo6jiaflaK)T CaMKH. Ilo-BHflHMOMy, KaK H B HCTOpHHeCKOH HaCTH 

apeana, caMUM hmciot 6oJiee KopoTKHH >KH3HeHHbiii hhkji, neM caMKH. 
npeflenbHbiH B03pacT tiojibkh Pbi6HHCKoro BOfloxpaHHJiHma cocTaBJiaeT 
3,5 rona. 

TioJibKa Pbi6HHCKoro BOfloxpaHHJiHma HepecTHrca nopHHOHHO, 
nopuHH HKpbi KaK MHHHMyM ppe. B KacnHHCKOM h A30bckom Mopax 
TioJibKa co3peBaeT Ha btopom rony >kh3hh, BbiMeTbraaeT 3-4 nopHHH HK- 
pbi (CBeTOBHflOB, 1952; MnxMaH, 1972). JinaMerp hkphhok tiojibkh b 
Pm6hhckom BOfloxpaHHJiHHje b cpe^HeM cocTaBJiaeT 0,35 mm, B03pacT 
npoH3BOflHTeneH b naHHOM cnynae He HMeeT cKonbKo-HH6ynb 3HanH- 
TenbHoro BnnaHHa Ha pa3Mepu HKpbi. Jinn cpaBHeraui, b Botkhhckom 
BOfloxpaHHJiHHje nnaMeTp hkphhok y caMOK tiojibkh b roflOBanoM B03- 
pacTe cocTaBnaeT b cpenHeM 0,37 mm (AnroHOBa, IlyHiKHH, 1985), hto 
HecKOJibKo Gonbuie, neM y tiojibkh Pbi6HHCKoro BOfloxpaHHUHma. 

A6cOJHOTHaa IinOflOBHTOCTb TIOnbKH Pbl6HHCKOrO BOflOXpaHHJIHHia 

b cpenHeM cocTaBnaeT 25,4 tmc. hkphhok; y roflOBHKOB b cpenHeM 
8,5 Tbic. hkphhok, y flByxroflOBHKOB b cpenHeM 30,7 TbIC. HKpHHOK. 

CpaBHHTeJIbHblH aHaiIH3 BOCnpOH3BOnHTenbHOH Cn0C06H0CTH TIOJIb- 
KH pa3Hbix BOfloeMOB noKa3an HeKOTopbie H3MeHeHHa a6conioTHOH nno- 
flOBHTocTH no Mepe npoflBH>KeHHa b npecHbie Bonbi: Ha6monaeT«i 

nOBblHieHHe OTHOCHTenbHOH nJIOflOBHTOCTH TIOJIbKH npH ee npOflBH>KeHHH 

c lora Ha ceBep, Bcne^CTBHe nero yBenHHHBaeTca BocnporoBonHTenbHaa 
cnoco6HOCTb caMOK. Jinn a6conioTHOH nnonpBHTOCTH naHHaa TeHfleHHHJi 
He Ha6jnoflaeTca (OcnnoB, Khjihiko, 2006; Dgebuadze et al., 2008). 

HMeiOTca naHHbie no MecTaM h cpoKaM HepecTa TioJibKH b ycnoBH- 
ax ceBepHbix BOfloxpaHHJiHHj (CTenaHOB, 2011). Ha npHMepe IIIeKCHHH- 
CKoro njieca Pbi6HHCKoro BOfloxpaHHJiHma ycTaHOBJieHO, hto HepecT 
npoHcxo^HT b nepBofi n,eKan,e HioHa, b BenepHee BpeMa (ot 21 no 23 na- 
cob). BTopaa, MeHbmaa, nopHira HKpbi BbiMeTbiBaeTca, KaK npaBHJio, b 
HioJie. K MOMeHTy Hanajia HepecTa Ha6nionaioTC>i HanGoJibuiHe kohhch- 

TpaHHH TIOJIbKH B nOBepXHOCTHOM CJIOe BOflbl. MaCCOBblH HepeCT TIOJIb- 
KH npoHcxo^HT KaK b OTKpbiTbix, TaK h b npHpycJiOBbix ynacTKax Ha 
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rjiy6miax He MeHee 4 m npn nporpeBe noBepxHOCTHoro cjioji bo^bi ro 

+22°C. 

4.5. <!>H3HOJIOrO-6HOXHMHMeCKHe OC06eHHOCTH nonyjIflUHH TMJIbKH 

BepxHefl Bojira 

/JaHHBix no 4)H3HonorHH h 6hoxhmhh tiojibkh b HOBonpnoGpeTeH- 
hbix HacTax apeana oneHb Mano. B pa6oTe, BbinoJiHeHHoii noa pyKOBO- 
XICTBOM H.J1. ronoBaHOBOH (roJiOBaHOBa h pp., 2007) npoBe^eHO 
Hccjie^oBaHHe aKTHBHocTH cj)epMeHTOB, pacmennaiomHx yrneBo^Hbie 
KOMnoHeHTbi KopMa. YcTaHOBneHO, hto 3HaneHHa o6men aMHJioJiHTHHe- 

CKOH aKTHBHOCTH y TIOJIbKH BepXHeBOIDKCKHX BOflOXpaHHJIHHl 6JIH3KH K 

TaKOBbiM y /ipyrax bh^ob pbi6-nnaHKTO(j)aroB Pbi6HHCKoro BOfloxpaHH- 
jnnna. 3HaneHHa o6mefi aMHJiojiHTHHecKoii aKTHBHOCTH b KHineHHHKe 
MOJioflH TiojibKH b 1,4-2 pa3a Bbime, neivi y nojioB03pejibix oco6efi; aK- 
THBHocTb caxapa3bi H3MeHaeTca MeHee 3HaHHTenbHo. 

MaKCHMaJIbHblH ypOBeHb 06nieH aMHJIOJIHTHHeCKOH aKTHBHOCTH H 

aKTHBHOCTH caxapa3bi OTMeneH y npeflCTaBHreneii hobmx nonyjiannH 

TIOJIbKH H3 Pbl6HHCKOrO H HBaHbKOBCKOrO BOflOXpaHHJIHHl. He HCKJIIOHe- 
HO, HTO HH3KHH ypOBeHb (j)epMeHTaTHBHOH aKTHBHOCTH y TIOJIbKH 4e6oK- 

capcKoro BOfloxpaHiuiHina h CeBepHoro Kacnira o6ycjioBJieH 6ojiee 

HH3KOH HHTeHCHBHOCTbK) nHTaHHa H TeMnepaTypOH BOflbl B MOMeHT OTJIO- 

Ba. Pa3Haa BeJiHHHHa TeMnepaTypHoro onrHMyivia irmpojinja nojincaxa- 
pnflOB y TiojibKH - BceJieHHa BepxHeBOJiaccKHX BOfloxpaHHJiHin (50°C) h 
TiojibKH KacnniicKoro Mopa (60°C), MO>KeT OTpa>KaTb pa3JiHHHa TeMnepa- 
TypHbix ycJiOBHH o6HTaHHa b MaTepHHCKHX h npHo6peTeHHbix nacTax 
apeana aaHHoro BH^a. 3th flamibie MoryT CBH^eTeJibCTBOBaTb o bo3hhk- 

HOBeHHH CJITOKHblX (j)H3HOJIOrHHeCKHX a^amanm! y pbi6 B H0B006pa30- 

BaHHbix ceBepHbix nonyjwHHax TiojibKH. 

HivieiOTca ^aHHbie (MapTeMbaHOB, EopncoBCKaa, 2010), hto koh- 

HeHTpaHH^ pa3JIHHHbIX HOHOB B HJia3Me H MblUieHHOH TKaHH TIOJIbKH 

cymecTBeHHO OTJiHHaeTcs ot napaivieTpoB cxoacefi no 3KOJioraH Alosa 
pseudoharengus, BceJiHBHieiica b BeJiHKHe 03epa H3 ATJianrHHecKoro 
OKeaHa (Stanley, Colby, 1971). MopcKHe KocTHCTbie pbi6bi oTJinnaioTca 
ot cTeHoranHHHbix npecHOBo^Hbix bh^ob rjiaBHbiM o6pa30M 6ojiee bh- 
cokhm coaep>KaHHeM hohob HaTpmi bo BHyTpeHHefi cpe^e. 3tot noKa3a- 
Tejib y TiojibKH cocTaBHn 131,8±3,3 MMOJib/ji. y 16 a6opHreHHbix bh^ob 
CTeHoranHHHbix npecHOBo^Hbix pbi6 Pbi6HHCKoro BOfloxpaHHJiHina co- 
Ziep>KaHHe hohob HaTpmi b njia3Me KpoBH noflflep>KHBaeTca b flHana30He 
ot 1 13,2=1=0,9 MMOJib/ji (yKJieiiKa) ro 149,5±2,6 MMOJib/ji (oKyHb). Cne^o- 
BaTeJibHO, KOHHeHTpaHHa HaTpna b njia3Me KpoBH TiojibKH xapaKTepHa 
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ana npeflCTaBHTenefi CTeHorannHHon npecHOBO^HOH nxTno(j)ayHbi Pbi- 
6HHCKoro BOfloxpaHHnnma. YpoBeHb HaTpna bo BHyTpeHHeM cpe^e 
tiojibkh cymecTBeHHo HH>Ke (Ha 40 mmojib/ji), HeM y aMepmcaHCKoro 
BcejieHna MopcKoro nponcxoKfleHna. 

Ho CpaBHeHHK) C a6opHreHHbIMH BHflaMH pbl6 Pbl6HHCKOrO BOflO- 

xpaHHJinma, y tiojibkh b apHTpouHTax caMoe BbicoKoe coaep>KaHHe Ha- 
Tpna n HH3Koe Marana. B onbrrax in vitro noica3aHO, hto yBeJinneHHe 
KOHueHTpauHH HaTpna b spnTponnrax pbi6 Be^eT k yBeJiHHeHHio khcjio- 
poflHecymefi cmkocth kpobh, a CHHaceHHe KOHnenrpannH MarHna - k 
yMeHbmeHHK) cpo^CTBa reMoraoGnHa k KHCJiopo^y, cnoco6cTBya Jiyn- 
niefi OT^aHH 3Toro ajieMenra TKaHaM. Hcxo^a H3 3Toro, mo>kho nojia- 

raTb, HTO BblCOKHH ypOBeHb HOHOB HaTpHa B 3pHTpOUHTaX TIOJIBKH 

o6ycjiaBJiHBaeT noBbimeHHyio KHCJiopoflHecymyio eMKocTb kpobh, cbh- 
fleTenbCTBya 06 yBejiHHemibix noTpe6HocTax 3Toro BH^a b KHCJiopo^e. 
Hh3khh ypoBeHb hohob MarHHa b apnrpoHHTax tiojibkh xapaKTepH3yeT 
BbicoKyio cnoco6HOCTb reMorjio6HHa OT^aBaTb KHCJiopoa TKaHaM, hto 
>ibho HMeeT a^anTHBHoe 3HaneHHe. 

TaKace B.H. MapTeMbaHOBbiM (ycTH. coo6m.) ycraHOBJieHO, hto 
6bicTpoe h npe3MepHoe o6eccojiHBaHHe kpobh b HaHanbHbiii nepnofl 
CTpecca Ha cj)OHe 3aMeftJieHHoro aeiicTBHa KOMneHcaTopHbix npoHeccoB 
aejiaeT TiojibKy oneHb ya3BHMofi k pe3KHM H3MeHeHHaM c|)aKTopoB cpe- 
Abi. BepoaTHO, 3Ta npHHHHa cnoco6cTByeT nepHOflHHecKoii MaccoBoM 
rn6ejiH tiojibkh. 

EoJibinaa pa6oTa no H3yHeHHio JinnnflHoro o6MeHa TioJibKH npo^e- 
jiaHa B.B. XanbKO (2007). Hm ycTaHOBJieHO, hto o6mee coaep>KaHHe h 

(j)paKU;HOHHbIH COCTaB JIHIIimOB B MblfflUaX H B UeJIOM OpraHH3Me TIOJIbKH 
B Pbl6HHCKOM BOflOXpaHHJIHUie nOflBep>KeHbI pa3MepHO-B03paCTHbIM H3- 

MeHeHHaM, xapaKrepHbiM juia 3Toro Bima h b BOfloeMax MaTepHHCKoro 
apeana, a TaioKe h ana apyrnx bh^ob pbi6 b HaryjibHbifi nepno^. C yBeJiH- 
HeHHeM pa3Mepa (B03pacTa) TioJibKH b ee MbiniHax h b ueJiOM opraHH3Me 
B03pacTaeT o6mee co^epacaHHe jmrrimoB h TpHaHHJirjiHHepHHOB, CHHaca- 
eTca coaep>KaHHe CTpyicrypHbix JimiHflOB (cj)oc(j)OJiHnHflOB h xoJiecTe- 
pHHa). TaKaa HanpaBJieHHOCTb H3MeHeHHH noKasareJieii JinnnflHoro 
o6MeHa y pbi6 c B03pacTOM o6ycjioBJieHa cHH>KaiomeHca no Mepe crape- 
Hna opraHH3Ma HHTeHCHBHocTbio 3HepreTHHecKoro n 6ejiKOBoro oGivieHa, 
hto cnoco6cTByeT yBeJinneHHio HHTeHCHBHOCTH flenoHnpoBaHna 3anac- 
hmx Jinnn^oB n nponecca >KHpoHaKonjieHna b neJiOM. Hapa^y c pa3Mep- 
HO-B03pacTHbiMH H3MeHeHHaMH noKasareJieii JinnnflHoro oGivieHa y 
TioJibKH b Pbi6nHCKOM BOfloxpaHHJiHme BbiaBJieHbi ocoGeHHocTH ero mok- 
roflOBbix H3MeHeHHH, xapaKTep kotopmx y B3pocjibix n MOJioflbix oco6en 
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pa3JIHHeH. y B3pOCJIMX pbl6 npOHCXOflHT yCTOHHHBOe CHH>KeHHe >KHpHO- 

cth MbiuieHHMX TKaHefi h co^epacaHHa B hhx TpHaHHnrnHHepHHOB, HTO 
HanGonee 3aMeTHo b rpynne flByxneTHHx oco6efi. 3to mokct cBHfleTenb- 
CTBOBaTb o HapacTaiomeM yxy^HieHHH (j)H3HOJioro-6HOXHMHHecKoro co- 
CToaHHa nonoB03penbix pbi6 b nonynauHH tiojtbkh h, b nepByio onepeflb, 
ocoGeft caMofi MHoroHHCJieHHOH B03pacTHofi rpynnu, y KOTopux oceHbio 
2005 r. BenHHHHa >khpobmx 3anacoB b Mbimuax (3,7±1,5%) npH6jiH3Hnacb 
k ee KpHTHHecKOMy ana cejibfleBtix pu6 3HaHeHmo (2-3%) (Kondo, 1974). 

IlpHHHHa HeraTHBHMX H3MeHeHHH (|)H3HOJIOrO-6HOXHMHHeCKOrO COCTOa- 

HHa B3pocJiofi tiojibkh, bo3mo>kho, 3aKnioHaeTca b HecGanaHCHpoBaHHO- 
cth ee HHcneHHocTH h 3anacoB npeanoHHTaeMofi eio kopmoboh (})paKHHH 

300IUiaHKTOHa Ha COBpeMeHHOH CTaflHH pa3BHTHa 3KOCHCTeMM Pm6hhcko- 

ro BOfloxpaHHnnma, xapaKTeproyiomeHca H3MenbHaHHeM npeflCTa- 
BHTenefi 30onnaHKTOHHoro coo6mecTBa h cHH>KeHHeM hx o6mefi 
GnoMaccbi (Jla3apeBa, 2005). 

B OTJiHHHe ot B3pocnux oco6eM, ypoBem> h CTpyKTypa >khpobmx 
3anacoB, HaicannHBaeMMX b Tene mojiohh tiojibkh k oceHH, 3aBHcaT ot 
pe>KHMa cpa6oTKH oGteMa bo^m b Pm6hhckom BOfloxpaHHnnme, oica3M- 
Baiomero npaMoe BJinaHHe Ha BHyrpH- h Me>KroflOBbie H3MeHeHHa 06- 
ihhx 3anacoB 30onnaHKTOHa b nenarHann BOfloeMa. IlpoHcxo/iamee Ha 

COBpeMeHHOH CTaflHH pa3BHTHa 3KOCHCTeMM Pbl6HHCKOrO BOflOXpaHH- 

jiHiua H3MenbHaHHe npeflCTaBHTenefi 30onnaHKTOHa h nocTeneHHoe 
CHHaceHHe 6HOMaccu (Jla3apeBa, 2005, 2010), no-BH^HMOMy, He aBJiaeT- 
ca onpeaeJiaioHiHM (j)aKTopoM ana ycnoBHH Haryna moho^h tk>jh>kh, oc- 

HOBHaa nHHia KOTOpOH COCTOHT HMeHHO H3 MeHKHX nJiaHKTOHHMX 

paHKOB (KnaHiKO, 2004). TeM He MeHee, mo>kho npeflnonoKHTb, hto no 
Mepe cTa6HJiH3aHHH 6HOMaccu Bcex cTpyicrypHbix KOMnoHeHTOB b 300- 
nnaHKTOHeH03e PbiGnHCKoro BOfloxpaHHJiHma >KHpHOCTb noroMCTBa 
tiojibkh b nocjie^yioHiHe ro^bi 6yaeT nocTeneHHo cHH>KaTbca ^o Heico- 
Toporo npeaena (Xanbico, 2007). 

Ha ocHOBaHHH aHanH3a npHBeaeHHbix (j)aKTOB B.B. Xanbico (2007) 
npeflnonaraeT, hto OTMeneHHbie HeraraBHbie aBJieHHa b nnnHflHOM 06- 
MeHe MoryT npHBecTH k yBenHneHHio ecTecTBeHHofi cMepTHocTH cero- 
neTOK b TeneHHe 3hmobkh h coKpameHHio b pe3ynbTaTe 3Toro oGteivia 
nononHeHHa. OflHaico Ha6nioflaeMbie ^aHHbie no HHcneHHOCTH ynoBOB 

TKWIbKH He n03BOJiaK)T c TBepflOH yBepeHHOCTBK) BbICKa3aTBCa b nozj- 

flep>KKy ctojib neccHMHCTHHecKoro npomo3a. tfecneHHOCTb tiojibkh b 
Pm6hhckom BOfloxpaHHJiHHie HcnbiTbiBaeT 3HaHHTejrbHbie Me>KroflOBbie 

(|)IiyKTyanHH, OflHOH H3 npHHHH KOTOpblX MOryT CJiy>KHTb H 0C06eHH0CTH 

jinnHflHoro o6MeHa. BepoaTHO, 3KonorHHecKaa nnacTHHHOCTt BHZja b 
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coBOKynHOCTH c bbicokoh njioflOBHTOCTbio no3BOJiaeT nonynauHH 6bict- 
po BoccTaHOBHTtca nocne HeGjiaronpnaTHoro nepnofla. Bo3mo>kho, Ha- 
6jiK)flaeMaa ^HHaMHKa JinnH/jHoro o6MeHa tiojibkh b HOBOo6pa30BaHHofi 
nonyjiauHH CBa3aHa c aflanrHBHBiMH nepecTpofiicaMH k npecHOBO^HOMy 
o6pa3y >kh3hh (LUaTyHOBCKHH, 1980; El Cafsi et al., 2003). 

4.6. Oco6eHHOCTH pacnpocTpaiiemm TKWibKH b ccBcpnux BoaoeMax 

H3Jio>KeHHbie Bbinre aaHHBie CBH^eTeJiBCTByioT o 6ojibhihx a^ama- 
Hhohhbix nepecTpofiKax y tiojibkh He^aBHO B03HHKinHX nonynaHHH. 
3th H3MeHeHHa 3aicpenHJiHCB KaK Ha BHyTpHKJieTOHHOM ypoBHe (H3Me- 
HeHHe MeM6paHHOH npoHHHaeMocTH h oco6chhocth jinnnflHoro o6Me- 
Ha), TaK h Ha ypoBHe (|)H3HOJiorHHecKHx peaKHHH (H3MeHeHHe 
aKTHBHOCTH nHmeBapHreJiBHBix (j)epMeHTOB), h aaace Ha KOHcepBaraB- 
hom Mopcj)OJiorHHecKOM ypoBHe (ocTeonorHHecKHe napaivieTpBi). 

BepoaTHO, KJiioHeByio ponB b orpamiHeHHH pacnpocrpaHeHHa 
tiojibkh flanee Ha ceBep HipaioT H3MeHeHHe aGnoTHHecKHx (TeivinepaTy- 

pa, COJieHOCTB BOflBI, rHflpOJIOrHHeCKHH pe>KHM) H 6HOTHHeCKHX (j)aKTO- 

poB (KOJiHHecTBo h KanecTBo noTpe6jiaeMOH nHiHH, HajiHHHe nnnieBBix 
KOHKypeHTOB h xhihhhkob). 

C tohkh 3peHHa B.H. MapTeMBaHOBa (MapTeMBaHOB, EopncoBCKaa, 
2010), npn yMeHBHieHHH MHHepanH3aHHH b ceBepHBix Bo^oeMax c 
yivieHBHieHHeM KOHHeHTpaHHH HaTpna b Boae y tiojibkh B03pacTaeT Ha- 
np>DKeHH0CTB BHyTpHKneTOHHBix cHCTeM, o6ecneHHBaiomHx HaTpHeBBIH 
roMeocTa3 h CTeneHB ero ya3BHMOCTH npn pe3KHX HjMeHemiax MHHepa- 
jiH3aHHH cpe^Bi. BepoaTHO, 3to o6cToaTeJiBCTBO npenaTCTByeT pacnpo- 
CTpaHeHHio tiojibkh Ha ceBep b npecHOBOflHBie BOfloeMBi c 6ojiee hh3khm 
coaep>KaHHeM HaTpna b Bo^e. 

/IpyrHM bo3mo>khbim npenaTCTBHe k pacnpocTpaHeHHio tiojibkh 
aajiee Ha ceBep mtokct cjiy>KHTB oco6chhoctb rH^pojiorHH h Mopcj)OJio- 
thh Eejioro 03epa. Ilo npezinojio>KeHHio K).C. PemeTHHKOBa (ycTH. co- 
o6m.) neJiarnnecKaa HKpa tiojibkh b MajioMHHepajiH30BaHHOM EeJiOM 
03epe, BepoaTHO, nocTeneHHO norpy>KaeTca b npHflOHHBiM cjioh. H3-3a 
rHflpojiorHHecKHx oco6eHHocTeii b 3toh 30He npoHcxo^HT nocToaHHoe 
B36ajiTBiBaHHe h nepeMeniHBaHHe rpyHTa, hto npHBO^HT k MexaHHHe- 
ckhm noBpe>KfleHHaM h rn6ejiH hkpbi. 

OTHOCHTeJIBHO 6HOTHHeCKHX (j)aKTOpOB MTOKHO OTMeTHTB CHH>Ke- 
HHe HHCJieHHOCTH H pa3MepOB KOpMOBBIX oGteKTOB B LlleKCHHHCKOM BO- 

floxpaHHJiHHje no cpaBHeHHio c Pbi6hhckhm h Topbkobckhm (BoJira..., 
1979; 3KOJiorHHecKHe..., 2001). TaioKe b 6ojiee ceBepHBix BOfloeMax 
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B03pacTaeT HHCneHHOCTb nnmeBbix KOHKypeHTOB - KopioniKH, panyniKH 
h MOJioflH OKyHa h 3HaHHTenbHO yBenHHHBaeTca raeT xhihhhkob - cy^a- 
Ka h KpynHoro oicyHa. 

Ha ocHOBaHHH MHoroneTHHX pa6oT coTpyflHHKOB HEBB PAH 
mo>kho cflenaTb bmboa o CHH>KeHHH k HacToameMy MOMemy, no cpaB- 
HeHHio c HaHanbHMM 3TanoM BceJieHHa, noKa3aTeneH Maccbi Tena, >KHp- 
hocth MbimeHHOH TKaHH h coflep>KaHHa b Hen 3anacHbix nnnHflOB y 
B3pocJibix pbi6 Bcex pa3MepHO-B03pacTHbix rpynn. npHHHHofi 3-toto 
Morno cny>KHTb yxy^meHHe oGecneneHHocTH hx npe^noHHTaeMbiM Kop- 

MOM (KpynHMMH BeTBHCTOyCblMH paHKaMH), HTO npOHCXOflHT B COOTBeT- 

ctbhh c BbWBneHHOH B.H. JIa3apeBoii (2005) TetmeHUHefi cHH>KeHHa 
o6mefi GnoMaccbi h roMejibHaHHa npeflCTaBHTenefi 30onjiaHKTOHHoro 
coo6mecTBa b neJiaraanH Pbi6HHCicoro BOfloxpaHHJiHma. 

/IpyrHM (j)aKTopoM, ciiocoGhmm npHBO/jHTb k (jwyioyaHHaM hhc- 

JieHHOCTH TIOUbKH B Pbl6HHCKOM BOfloxpaHHUHme, MoryT BblCTynaTb 

6oJibfflHe KOJie6aHHa TeMnepaTypbi bo^m. J\ji% KacnnficKoro Mopa xa- 
paKTepHM 3HaHHTenbHbie HjMeHemia TeMnepaTypbi tojibko noBepxHocT- 
Horo anoa, Tor^a KaK ocHOBHaa BOflHaa Macca, o6na,aaa orpoMHon 
TennoeMKOCTbio, Haxoflnrca noHTH b craTHHHOM TeMnepaTypHOM pe>KH- 
Me (naHHH n pp., 2005). Pbi6nHCKoe BOfloxpaHHUHme, HecMOTpa Ha cboh 
pa3Mepbi, aBnaeTca MejiKOBOflHbiM BOfloeMOM co 3HaHHTenbHbiMH Meac- 
ce30HHbiMH n Me>Kro/ioBbiMH TeMnepaTypHbiMH KOJie6aHnaMH. BepoaT- 
ho, 6ojiee HH3Kne TeMnepaTypbi b neTHnn ce30H 2004 r. n Kpaime 
BbicoKne - jieTOM 2010 r., oTpnnaTejibHo cKa3anncb Ha HepecTe TionbKH b 
BOfloxpaHHnnme. HanpHMep, no cpaBHeHHio c apyraMH ro^aMH pons 
TionbKH b oceHHHX ynoBax (cocToamnx Ha 80% H3 ceroJieTKOB) b 2004 r. 
CHH3HJiacb 6oJiee neM b 2 pa3a (pnc. 4.3). 3to, Bepoarao, CBa3aHO c 6o- 

Jiee HH3KOH (no CpaBHeHHK) CO CpeflHHMH MHOrOJieTHHMH 3HaHeHHaMH - 

Ha 2,3 °C) TeMnepaTypofi Bo^bi. 

B CBa3H CO 3HaHHTeJIbHbIM COKpaHjeHHeM CpOKa >KH3HH TIOJIbKH B 

BepxHeBon>KCKHx BOfloxpaHHnnmax no cpaBHeHHio c HCTopHHecKoM na- 
CTbio apeana b ^HHaMHice HHCneHHOCTH nonyjiaHHH KJHoneByio ponb nr- 
paeT #ona nonoimeHHa, KOTopoe cocTaBnaioT oco6h reHepanHH 
Teicymero ro^a. Btopmm HeraTHBHbiM (jjaicropoM, o6ycnoBHBUiHM 3Ha- 
HHTenbHoe flenpeccnpoBaHHe nonynaHHH TianbKH, 6bina cypoBaa 3HMa 
2003/04 it., conpoBOKflaBinaaca 3aMopaMH pbi6bi. BepoaTHO, rnGenb 
nacTH nojioB03penbix oco6efi b 3hmhhh nepno/i npHBena k cHH>KeHHio 
penpoayKTHBHoro noTeHnnajia nonyjranHH, a xono^Hoe neTO eme 6onee 
ycyry6nno 3tot HeraTHBHbifi nponecc. 



65 




# 

V 



* K c& 



rrf» ^ 



nQ- 



^ 



r& 



Tofl Hao.nojeHiiii 



ES53 OceHHiie vjiobh tiojibkh, % 

— = — TeMnepaiypa npn jieTHiix TpaneHiiax 

- -□- - TeMnepaiypa npn oceHHiix TpajieHiiax 

PacyHOK 4.3. 3aBHCHMOCTb ocemiHX ynoBOB tioubkh ot TeMnepaTypu 
noBepxHOCTHoro cjioa BOflbi npn TpajieHHH 

no aaHHbiM B.H. KnauiKO b 2000/02 h 2006/08 rr. Ha6jnoflajiocb 
HapacTaHHe hhcjichhocth tiojibkh #o MaKCHMyMa, 3aTeM ee CHHaceHHe 
ro MHHHMyMa b 2004 h 2010 rr. (pnc. 4.4). OjryicryainiH HHCJieHHOCTH 
OTMeneHbi KaK b jicthhh, TaK h b oceHHHH nepHOflbi, ho HaH6oJibiiiHe 
aMnnHTy^M KOJie6aHHH BbiaBJieHbi oceHbio, Kor^a b nonyjuiuHH aomh- 
HHpoBann ceroJieTKH. 3jiHMHHaijH5i tiojibkh, ecjin cpaBHHBaTb oceHHHe h 
neTHHe ynoBbi, npoHcxoanjia KaK b JieTHHii, TaK h b 3hmhhh nepHO/jbi- 
^acTb pbi6 nornGana JieTOM nocjie nepBoro HepecTa (B03pacT 1+). Oc- 
TaBuiHeca oco6h 3toh B03pacTHoii rpyniibi nepe3HMOBbiBajiH h Hepecra- 
jiHCb bo BTopoii pa3, noraGaa BCKope nocne HepecTa b B03pacTe 2+. 
OflHaKo, cpaBHeime jieTHHx h oceHHHx yjioBOB ^aeT bo3mo>khoctij 
npejjnojioKHTb, hto rii6ejib npoH3BOflHTejieii b jieTHHH nepHOfl - aBJie- 
HHe He OKero^Hoe. K ceHTa6pio-OKTa6pio b nonoBHHe HccjieflOBaHHbix 

JieT KOJIHHeCTBO OTHepeCTHBIUHXCa npOH3BOJIHTeJieM (B03paCT 1+, 2+) 
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yMeHbuianocb Ha 7-88%. B ocTanbHue rop,bi nx ynoBM oceHbio 6mjih 
aa>Ke HecKOJibKo Bbime, HeM jictom. 
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Toxt Ha6inoaeHiiii 
PacyHOK 4.4. BennnnHa h cocTaB ynoBOB neJiarnnecKoro Tpana b Pm- 
6hhckom BOfloxpaHHJiHme b neTHnn (a) n oceHHnfi (6) nepnoflu (no: 
Knannco n ap., 2012) 

B TeneHHe 3hmm yjioBM tiojibkh yMeHbnrnjincb b 3-6 pa3 b nepnoa 
2002/05 rr. h b 3-11 pa3 b nepnoa 2006/09. Koacj^nnneHTM o6mefi 
CMepTHOCTH c oicraGpa no hk>hi> cocTaBHJin 66-73 % b nepBbin nepnoa n 
81-91 % bo BTopon. B pe3ynbTaTe bmcokoh CMepTHOCTH ypo>KanHi,ix 
reHepannn b noflJieflHbin ce30H (Hanpniviep, 2007 n 2008 rr.) k jieTy ane- 
Xiyiomero ro^a nx HHCJieHHOCTb OKa3anacb conocTaBHMon c TaKOBon b 
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Mano- h cpeflHeypo>KaHHMe rop,bi- B Mae b ynoBax rrpeo6.nafla.jiH oco6h c 
fljiHHofi Tena 6anee 50 mm: no-BH^HMOMy, pbi6bi MeHbinnx pa3MepoB, 
KaK npaBHJio He nepe>KHBaioT noflnenHbifi ce30H. 

B 3aKJIK)HeHHe M0>KH0 OTMeTHTb, HTO 3aH3THe TIOJIBKOH Ba>KHeH- 

niefi Tpocj)HHecKOH hhhih b ceTH nHTaHHa nenarHHecKHX pti6 h ee bbico- 
Kaa HHCJieHHOCTb aenaioT KpafiHe aKTyanbHbiM H3yneHHe aaarrrauHH h 
ocymecTBneHHe nporH03a AHHaMHKH nonynauHH naHHoro BHna b bo^o- 
xpaHHJinmax BepxHefi Bourn. 
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TjiaBa 5. 
reHeTHK0-6H0XHMHHecKaa xapaicrepHCTHKa 

HCCJieaOBaHHblX <J)epMeHTHbIX CHCTeM 

EnoxHMHHecKaa reHeTHKa H30(j)epMeHTOB aBJiaeTca Ba>KHbiM 3kc- 
nepHMeHTantHMM mctoaom b coBpeMemroH 3iconorHHecKOH reHeTHKe. 
3to CB33aH0 c TeM, hto Ha6.nionaeMaa H3MeHHHBOCTb 6hoxhmhh6Ckhx 
MapKepoB 0Tpa>KaeT KOHKpeTHbie aflanraHHOHHbie oco6eHHocTH MeTa6o- 
nHHecKHX nyTefi, hto mokct cny>KHTb, bo MHornx cnynaax, HHflHKaTO- 
poM (j)H3HOJiorHHecKoro cocToamia opraHH3Ma. Ba>KHbiM cbohctbom 
MHornx 4>epMeHTOB cny>KHT HanHHHe MHo>KecTBeHHbix MoneicynapHbix 
(j)opM, KaTanH3HpyiomHX onny h Ty >Ke peaKHHio h, KaK npaBHJio, o6jia- 

flaiOmHX BHflOCneiIH(j)HHHOCTbK). B COBpeMeHHOH 6HOXHMHHeCKOH JIHTe- 

paType noa noHaTHeM «MHO>KecTBeHHbie MoneicynapHbie (j)opMbi 
(j)epMeHTOB» (MMOO) nonpa3yMeBaioT Bee (j)epMeHTbi, BCTpenaiomHeca 
y ozjHoro BH#a h KaTanH3HpyiomHe OAHy h Ty >Ke 6HOXHMHHecicyio pe- 
aKHHio. TepMHH «H30(j)epMeHT» npHMeHaeTca flna Tex MMOO, KOTopbie 
B03HHKaioT BcneflCTBHe reHeraHecKH o6ycnoBneHHbix pa3JiHHHH b nep- 
bhhhoh cTpyKType 6ejnca, ho He ana cj)opM, o6pa30BaHHbix b pe3yjibraTe 

MOflH(j)HKaHHH OflHOH nepBHHHOH nOCJieflOBaTeJIbHOCTH. TaKHM o6pa30M, 

noHarae «H30(|)epMeHT» nonnepKHBaeT reHeraHecKyio ocHOBy pa3HHHHH 
h no3TOMy hocht orpaHHHeHHbifi xapaKTep, oho npHMeHaeTca tojibko k 
TeM MHo>KecTBeHHMM cj)opMaM (bepMenroB, KOTopbie KonnpyioTca onpe- 
flejieHHbiM reHOM (huh ero annenaMH). TeHeTHHecKHe >Ke npHHHHbi, 

npHBOflJHUHe K B03HHKHOBeHHK) H30(j)epMeHTOB - MHO>KeCTBeHHOCTb JIO- 

KycoB h MHoacecTBeHHocTb anneneH reHOB. KonnpoBaHHe H30(j)epMeHTOB 
pa3JiHHHbiMH reHaMH aBJiaeTca BecbMa pacnpocTpaHeHHbiM aBJieHHeM. 

B peKOMeHflauHax Me>KnyHaponHOH komhcchh no 6hoxhmhh6Ckoh 
HOMeHKJiaType npenno>KeHo ynoTpeGnaTb TepMHH «H30(j)epMeHT» b ot- 

HOHieHHH MMOO, 06yCJI0BJieHHbIX TOJIbKO reHeTHHeCKHMH npHHHHaMH. 

Jifls Bcex ocTanbHbix 6ejiKOB, oGnanaiomHx o^hoh h toh >Ke (bepMeHra- 

THBHOH aKTHBHOCTbK), OCTaeTCa TepMHH MMOO. B 3apy6e>KHOH JIHTe- 

paType TepMHH «H30(|)epMeHT» o6mhho oraoca k BapnaHTaM (bepMenroB, 
cocToamHx H3 cy6beflHHHH h KOflnpyeMbix 6ojibuie, neM oahhm cTpyic- 
TypHbiM reHOM, a ana annenbHbix BapnaHTOB (bepMenroB npHHaT TepMHH 
«aiuio3HM». Jinx Hecj)epMeHTaTHBHbix 6enKOB, huh cj)epMeHTOB c HeycTa- 
HOBneHHoM reHeTHHecKofi aeTepMHHaHHH, npHMeHaeTca TepMHH «H30- 
cj)opMa» (Prakash et al., 1969; JIcbohthh, 1978; Khphhhhhkob, 1987; 
rna3Ko, 1988; Copeland, 2000; Schmidt, 2000). HoMeHioiaTypa reHeTH- 
necKHx noKycoB, anneneH h KoanpyeMbix hmh cj)epMeHTOB npHBe^eHa c 
yneTOM peKOMeHnauHH J\yK. lUeiaiH c coaBT. (Shaklee et al., 1990). 
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/Janee 6yayT npeflCTaBjreHbi HeicoTopbie reHeTHK0-6H0XHMHHecKHe 

XapaKTepHCTHKH H3yHeHHMX (|)epMeHTHMX CHCTeM HepHOMOpCKO- 

KacnHHCKofi TionbKH Clupeonellci cultriventris (Nordmann, 1840) h pofl- 
CTBeHHoro MopcKoro BH^a - aHHoycoBH^HOH tiojibkh Clupeonella en- 
grauliformes (Borodin, 1 904) H3 CeBepHoro Kacnna. 

5.1. JIaKTaTaerHaporeHa3a, Jl^r (LDH, E.C. 1.1.1.27) 

JIaKTaTflerHflporeHa3a - o^hh H3 HanGojiee royneHHbix cj)epMeHTOB. 
Oh KOHTponnpyeT MeTa6oJiH3M naKTaTa h nnpyBaTa npn rnHKonroe. Y 
BbicniHx no3BOHOHHbix 3tot (jjepMenr HMeeT HeTBepTHHHyio CTpyKTypy H 
aBnaeTca TeTpaMepoM, coctojhhhm H3 flByx THnoB cy6r>e,nHHHH A h B 
(paHee o6o3HaHaBHiHeca KaK M h H). Y 6onbniHHCTBa kocthctmx pbi6 
HMeiOTca Tpn JioKyca - A n B (roMonorHHHbie cooTBeTCTByiomHM noicy- 
caM MJieKonHTaiornHx), a TaioKe TKaHecneHH(})HHHbiH reH C, xapaicrep- 
Hbifi TonbKO flJia pbi6. B nepHOfl cnepMaToreHe3a b ceMeHHHKax 
onpeflenaeTca npoflyicr He3aBHCHMoro reHHoro noicyca X. B iienoM Bee 

H30(j)epMeHTbI LDH pa3JTHHHbIX n03BOHOHHbIX B 3HaHHTeJIbHOH CTeneHH 

roMonorHHHbi (Holmes, Scopes, 1974; Markert et al., 1975; Ljra3Ko, 
1988; Copeland, 2000). Bee npeflCTaBHTejin nococeBbix, a TaioKe TeTpa- 
njioH^Hbie KapnoBbie h HeKOTopbie oceTpoBbie HMeioT 3a ch6t aynjiHKa- 
Hhh no 5 reHOB LDH* (CnbiHbKO, 1976). 

B pacnpeaeJieHHH pa3JTHHHbix H30(j)epMeHTOB LDH b TicaHax pbi6 
HMeeTca ycTOHHHBaa flHcj^epeHnHanna. H303hmm cepnn A cocpeflOTO- 
neHbi npenMymecTBeHHO b CKeneTHbix Mbininax, npojiyKTbi jroicyca B 
6onbuie npncyTCTByioT bo BHyTpeHHnx opraHax (cepjnie, neneHH, noi- 
Kax, M03re), H303HMM rpynnbi C noKajiH3yiOTca b ochobhom b ceTHaTKe 
ma3a. TaKoe pacnpefleneHne oGycnoBneHO pa3JTHHHbiMH (j)yHKHHOHajrb- 

HblMH CBOHCTBaMH 3THX (j)epMeHTOB. MblHieHHbie H303HMM JiaKTaTfle- 

rnflporeHa3bi-J HyBCTBHTenbHbi k HarpeBy n Tpe6yiOT noBbimeHHbix 
KOHneHTpannn cy6cTpaTa, to ecTb xoponio npncnoco6jieHbi k pa6oTe b 
aHa3po6Hbix ycJiOBnax. H303HMM cepnn B n C 6oJiee ycTOHHHBbi k Ha- 
rpeBy n nerKO nepeHoorr HH3Kne KOHneHTpannn naicraTa, to ecTb a^an- 
THpoBaHbi k pa6oTe b a3po6Hbix ycnoBirax (Xonanica, CoMepo, 1988; 
Klyachko, Ozemyuk, 2001). 

y 6oJibniHHCTBa pbi6 HMeeTca nonHMop(j)H3M no ojnroMy nun He- 
CKOJibKHM jioKycaM LDH* (Khphhhhhkob, 1987). HanHHHe y pbi6 He- 
CKOJibKHX reHOTHnHHecKHX BapnaHTOB LDH* no3BonaeT pa3JiHHHbiM 
nonyjMHHaM a^anTHpoBaTbca k KOHKpeTHbiM TeMnepaTypHbiM ycnoBHaM 
cpeflbi (Colosimo et al., 2003), a npn onpeaejieHHbix ycjioBHax erne 6o- 
nee pacmnpaeT a^anTHBHbie bo3mo>khocth oco6efi (Zietara, Skorkowski, 
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1995). H3MeHeHHe aKTHBHoc™ LDH mokct cjiy>KHTb MapKepoM torch - 
necKoro B03fleficTBHa Ha opraHH3M (Kuzmin, Kuzmina, 2001; Memepa- 
KOBa, 2004). 

a q 




1 2 3 



1 2 3 



PacyHOK 5.1. H30(j)epMeHTbi JiaKTaT,aenmporeHa3bi C. cultriventris . 
a - cneKTp Ha 3Jieicrpo(|>operpaMMe; 6 - cxeMa 3H3HMorpaMMbi. 
1 - roM03HroTbi LDH-A*100/100, 2 - reTepo3HroTbi LDH-A*100/120, 
3 - roM03HroTbi LDH-A* 120/ 120. HanGonee 6bicTpaa no othohichhio k 
aHo^y 30Ha npeflCTaBJieHa roMOTeTpaMepHbiMH nopflyicraMH Jioicyca 
LDH-B* (annenbHbix BapnaHTOB no Jioicycy B* He BbWBneHo). B neH- 
TpanbHOH nacTH 3Jieiopo(})operpaMMbi reTepo3HroTbi bhahm rn6pHflHbie 
MOJieKynbi Me>Kfly npoayicraMH flByx JioicycoB JiaKTaTflernxiporeHa3bi 

y HepHOMOpCKO-KaCnHHCKOH TIOJIbKH BO (j)paKHHH BOflOpaCTBOpH- 

mmx 6ejiKOB 6ejibix cKejierabix mmuih HMeioTca npo^yKTbi flByx jioKycoB 
- LDH-A* h LDH-B*, npnneM JioKyc LDH-A* npeflcraBJieH flByMa an- 
nenbHbiMH BapnaHTaMH A*100 h A*120 (pnc. 5.1). Ln6pHflHbie MOJieKy- 
nbi Meynjiy npoayKTaMH JioKycoB LDH* A h B o6pa3yiOTca b ropa3flo 
MeHbmeM KonHHecTBe, neM Me>Kfly npcayicraMH o^Horo h Toro >Ke jioKy- 
ca, hto CB33aH0 c 6onbHiHMH pa3JiHHHaMH no nepBHHHOH CTpyKType 
cyGteflKHKH cj)epMeHTa, KaK 3to yKa3biBaeTca h jjjia apyrnx bh^ob pbi6 
(Shaklee et al., 1973; Lim et al., 1975). 

Pa3flejieHHe H30(j)epMeHTOB LDH b nocjieflOBaTenbHofi cepHH koh- 
HempaHHH PAG (4-10%) no3BOJiHJio pa3flejiHTb cKpbiTbie 3JieKipoMop- 
cj)bi b rnGpHflHbix 30Hax reTepo3HroT *100I120 h oco6chho b cjitokho 
HfleHTH(|)HHHpyeMbix 30Hax A*-B*. KpnnrnHecKHX ajinenbHbix BapnaH- 
TOB He BbWBJieHO. 

y aHHOyCOBHflHOH TIOJIbKH 3JieKTpO(j)OpeTHHeCKaa nOflBH>KHOCTb 
H30(j)epMeHTOB LDH HaeHTHHHa TaKOBOH HepHOMOpCKO-KaCnHHCKOH 

TIOJIbKH. y aaHHoro BH^a npoH3oniJia (j)HKcanna ajuiejia LDH-A*100. 
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y TioJibKH (j)epMeHTM JiaKTaTfleraflporeHa3bi ycTOHHHBbi k jjjiu- 
TenbHOMy xpaHeHHio h aeMOHCTpnpyeT BbicoKyio TepMocTaGnnbHocTb. 
AKTHBauna JiaKTaTflerHflporeHa3HOH aKTHBHOcra npn rHCTOXHMHHecKOM 
npoaBneHHH b nnacTHHax PAG npoHcxoflHT npn BHeceHHH xjiopn^a Ha- 
Tpna. J\jix npecHOBOflHbix pbi6, HanpoTHB, aKTHBHpyiomee BJiHaHHe OKa- 
3MBaeT cynbcbaT MarHHa. Bo3mo>kho, 3to CBJoaHO c H3HanajibHbiM 
3CTyapHMM CTaTycoM boidkckhx nonyjMHHH HepHOMOpCKO-KaCnHHCKOH 

TIOJIBKH. 

5.2. MajiaTaerimporeHa3a NAD-3aBHCHMaa, M^,r (MDH, E.C. 1.1.1.37) 

OepMeHT NAD-3aBHCHMofi MajiaTflerHflporeHa3bi b TKaHax >khbot- 
hbix KOflnpyeTca flByMa ayTocoMHbiMH JioKycaMH, KoanpyiomHMH pac- 
TBopHMyio (s) h MHTOxoHflpHanbHyio (in) (j)opMbi 4>epMeHTa. Ka>Kflaa H3 
3thx (j)opM KOflnpyeTca caMOCToaTeJibHbiM reHOM, y HeKOTopbix pu6 flBy- 
Ma hjih TpeMH reHaMH (Fisher et al., 1980). B npocTeinneM cnynae MDH - 
flHMep, o6pa30BaHHbiii flByMa noJinnenTHflHbiMH iienaMH. Y oceTpoBbix 
reHbi MDH* aynjinnnpoBaHbi, nonHMopcbiOM no hhm oneHb cno>KeH n 
cneKTp cbepMeHTa coctoht H3 8-10 (bpaiojHH (GibmbKo, 1976). Y kocth- 
CTbix pbi6 HMeiOTC» 2 rem MDH- A* (npe^CTaBJieH bo Bcex TKaraix) n 
MDH-B* (3KcnpeccHpoBaH npeHMymecTBeHHO b Mbininax n TKaiwx raa3a) 
(Wheat et al., 1973). Y MHorHX bh^ob BCTpenaioTca flynjiHKannn KaK no 
reHy MDH- A*, TaK n no MDH-B*, npnneM Jiio6on H3 noicycoB mtokct 
6biTb noJinMopcbHbiM, xotji nacTO 3tot noJiHMop(j)H3M aBJiaeTca cJieflCTBH- 
eM KOHcbopMannoHHbix H3MeHeHHH noJinnemrmoB, a He pa3JiHHHH b nep- 
bhhhoh CTpyicrype MoneKyji (rjia3KO, 1988; Merrit, Quattro, 2003). B 
o6meM MDH y pu6 mokct 6biTb oTHeceHa k nncny (bepMeHTOB, o6pa- 
3yK)mnx 6oJibuioe hhcjio h303hmob h aiuieJibHijix BapnaHTOB. 

HecMOTpa Ha cjio>khocth npn HfleHTHcbHKannn 3JieKTpo(bopeTHHe- 

CKHX npOflyKTOB, H3MeHeHHe (bepMeHTaTHBHOH aKTHBHOCTH MDH OKa- 

3ajiocb yaaHHbiM MapKepoM 6hoxhmhh6Ckhx H3MeHeHHH y pu6 b 
pe3yjn>TaTe TOKcnnecKoro B03fleMcTBHa TJDKejibix MeTajuioB (Sastry et al., 
1997; Levesque et al., 2002), a Taioice npn naTOJiornnecKHX H3MeHeHnax 
(Kuzmin, Kuzmina, 2001). 

3jieKTpoc|)opeTnHecKHX BapnaHTOB MDH b BOflopacTBopnMon 
(bpaKnnn 6eJibix CKeJierabix Mbiuin y HepHOMopcKO-KacnnncKon tiojibkh 
He oGHapyaceHo (pnc. 5.2). Y aHHoycoBH^HOH tiojibkh flaHHbiH (bepMeHT 
He H3ynajica. H30(bepMeHTbi MDH KpaiiHe HyBCTBnreJibHbi k ycJiOBHaM 
xpaHeHHa npo6, HMeiOT Manyio TenjioycTOHHHBOCTb h nerKO HHrH6npy- 
K)Tca jxawiQ b cjia6oKHCJioH cpe^e. npn racToxHMHHecKOM npoaBJieHHH 
MDH tiojibkh KpaiiHe nyBCTBHTejibHa k xHMHHecKofi hhctotc cy6cTpaTa 
(oco6eHHo k cTepeoH30MepaM MajiaTa). 

72 



9JU 

PacyHOK 5.2. H30(j)epMeHTM NAD-3aBHCHMofi ManaTflenmporeHa3bi C. 

cultriventris. 

a — cneKTp Ha 3JieKTpo(j)operpaMMe; 6 - cxeMa 3H3HMorpaMMM 

5.3. MajiaTaerHaporeHa3a NADP-3aBHCHMaa, Me (ME, E.C. 1.1.1.40) 

y >khbothmx NADP-3aBHCHMaa ManaTflerH/iporeHa3a HcropHHecKH 
Ha3MBaeTca ManHK-3H3HM. y no3BOHOHHbix ME KOflHpyeTca flByMa ay- 

TOCOMHMMH HOKyCaMH! Slim, KOflHpyiOmHX paCTBOpHMyK) H MHTOXOHfl- 

pHanbHyio (bopMM cj)epMeHTa cooTBeTCTBeHHo. MoneKyjiu (bepMenra 
HMeioT TeTpaMepHoe CTpoeHHe, cnaraioTca flByMa cyGteflHHHuaMH 
(Shows, Ruddle, 1968). OepMeHT npe^cTaBJieH bo Bcex TKaiwx h opra- 
Hax pbi6, nrpaeT Ba>KHyio pout b yrneBO/jHOM o6MeHe h BHyTpHKneTOH- 
hoh CHCTeMe npoH3BOflCTBa NADP-H rroTeHUHana (Barroso et al., 2001). 

y HeKOTOpMX BMCHIHX n03BOHOHHMX aKTHBHOCTb ME CHH>KeHa HUH BO- 

Bce oTcyTCTByeT b pa^e (bopMemnjx 3neMeHTax kpobh (rna3Ko, 1988). 

HMeiOTca aaHHbie no noJiHMop(j)H3My ME*. TaK, y aMypcKoro He- 
6aHKa Pseudorcisbora parva HMeiOTca 2 noicyca ME*, o^hh H3 KOToptix 
MOHOMopc|)eH, a BTopofi HMeeT 3 ajuiejia (Konishi et al., 2003). B Ha- 
CToaniHH MOMeHT HaKonjieH 6ojh>hioh MaccHB flaHHbix, no3BOJunomHX 
HcnoJH>30BaTb ME b KanecTBe Mapicepa hht6hchbhocth yrneBOflHoro 
o6MeHa h npe>Kae Bcero renaTO-naHKpeaTHHecKOH yTHHH3aHHH nnnHflOB 
(Shimeno et al., 1997) a TaioKe b KanecTBe noKa3aTeJia oGecneneHHOCTH 
h KanecTBa nHTaHHa pbi6bi (Konradt, Braunbeck, 2001) h noKa3aTenH 
TOKCHHecKoro B03fleHCTBHa cpeflbi (Levesque et al., 2002). 

y nepHOMopcKO-KacnHHCKOH tiojibkh ME KOflnpyeTca flByMa reHe- 
THHecKHMH noicycaMH: ME-1* h ME-2* (pnc. 5.3). IlpoflyKTM noicyca 
ME-1* OTHHHaioTca Manon aHOflHofi hoxibh>khocti>k), npeflCTaBJieHM 
AByivia anneJH>HMMH BapHanraMH *100 h *112, a TaioKe pe/n<HM BapnaH- 
tom *80, nacTOTa KOToporo b H3yneHHbix nonyjMHHax MeHee 1%. Ilpo- 
ZiyKTM JioKyca ME-1* h, b oco6eHHOCTH, noicyca ME-2* KpafiHe 
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HyBCTBHTeJibHbi k ycnoBHJiM xpaHeHHa npo6 (HHaKTHBHpyioTca fla>Ke 
npn HeflonroM xpaHeHHH BHe HaanoKamnx ycnoBHH), hhctotc cy6cTpa- 
Ta h Tpe6yiOT Bticoicoro KanecTBa KO(j)epMeHTa. ManHK-3H3HMHaa aic- 

THBHOCTb y TTOJIBKH aKTHBHpyeTCJI flo6aBJieHHeM HOHOB Mg 2+ . B CB33H 
CO CJIOKHOCTbK) H HeCTa6HJIbHOCTbK) pe3ynbTaTOB 3JieKTpO(j)OpeTHHeCKO- 

ro BbWBneHHa npoflyKTOB Jioicyca ME-2 *, oh 6mji HcianoHeH H3 nonyna- 
UHOHHO-reHeTHHecKoro aHanroa. 

a 6 




12 3 4 12 3 4 

PacyHOK 5.3. H30(j)epMeHTbi NADP-3aBHCHMOH ManaTflerHflporeHa3M 
C. cultriventris. 

a - cneKTp Ha 3neiopo(j)operpaMMe; 6 - cxeMa 3H3HMorpaMMM. 
1 - roM03HroTbi ME-1*100/100, 2 - reTepo3HroTbi ME-1*100/112, 3 - 
roM03HroTbi ME-1*112/112, 4 - MOHOMopc|)Haa 30Ha ME-1*120 aHHoyco- 
BHflHOH TionbKH C. engmuliformes. Eonee 6bicTpaa no OTHomeHHio k aHO- 
ffy 30Ha npeflCTaBneHa npoflyicraMH noKyca ME-2 * 

5.4. a-rjiHi|epo(J)oc(J)aTaerHaporeHa3a, ar<J>,H, (aGPDH, E.C. 1.1.1.8) 

a-rnHHepo(|)oc(j)aTflerHflporeHa3a y pbi6 aBnaeTca chjibho H3MeH- 
hhbmm rnHKonHTHHecKHM cj)epMeHTOM. /JaHHbix no reHeTHHeCKOH H 
6hoxhmhhcckoh cTpyKType 3Toro (j)epMeHTa y pbi6 HeMHoro. IlpocTaa 
CHCTeMa flByx KOflOMHHaHTHbix anneneH o^Horo reHeTHHecKoro Jioicyca 
aGPDH* xapaKTepHa fljia KeTbi h rop6yuiH (AinyxoB h ,zrp., 1972; 
Aspinwall, 1973). B MbiniHax oicyHa h nnoTBbi o6Hapy>KHBaeTca tojibko 
ooth H30(j)epMeHT aGPDH, a b neneHH nnoTBbi - 5 H30(|>opM (Meinepa- 
KOBa, 2004). y pa^y>KHOH (j)openH HMeiOTca flBa noJiHMop(j)Hbix Jioicyca, 
ho flJia oflHoro H3 hhx H3BecTeH TonbKO peflKHH ajuiejib; ^Ba ajuiejia jxpy- 
roro Jioicyca HaaneayiOTca KOflOMKHanrao (Utter et al., 1973, hht. no: 
KHpnHHHHKOB, 1987). y cnroB pofla Coregonus HMeeTca flBa JioKyca 
aGPDH*, npHHeM o^hh H3 hhx HMeeT 2, a apyrofi 3 ajuieJibHbix BapnaH- 
Ta (Clayton et al., 1973). AHanoraHHO KOflnpyeTca aGPDH* y aMypcico- 
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ro He6aHKa Pseudorasbora parva (namnje aBTopa). MoJieKyna (j)epMeHTa 
- AHMep, npoayKTM o6ohx jioKycoB He3aBHCHMo KOM6HHHpyioTca ppyr c 
npyroM, b CB33H c neM HfleHTH(|)HKaLi:Ha H303HMOB KpaHHe 3aTpyflHeHa. B 
ueJiOM hhcjio ajiJienefi, xapaKTepmjx ana naHHoro noKyca Hepenico paB- 
HaeTca 3 h na>Ke 4 (Khpiihhhhkob, 1987). H3MeHeHHe aKTHBHOCTH 
aGPDH (KaK h LDH h MDH) npn tokchhcckom 3arpa3HeHHH Bo^oeMOB 
yica3MBaeT Ha 3HaHHTenbHyio nepecTpoiiKy yraeBOflHoro o6MeHa pbi6, 
npHHeM cTeneHb H3MeHeHHa b aKTHBHOCTH cj)epMeHTOB ynneBOflHoro 06- 
MeHa KoppejinpyeT c ypoBHeM TOKCHnecKoro B03fleficTBHa (Memep>nco- 
Ba, 2004). 

a 6 



u. 



12 3 12 3 

PacyHOK 5.4. H30(j)epMeHTM a-nnHHepo(|>oc(})aTflerHnporeHa3M C. cultri- 

ventris. 

a - cneKTp Ha 3JieKrpo(j)operpaMMe; 6 - cxeMa 3H3HMorpaMMM. 

1 - BapnaHT A 1 A 2 B 1 B 1 (ycJiOBHbifi BapnaHT "roM03HroTa *a/a"); 2 - Bapn- 

aHT A'A 2 B 2 B 2 (ycJiOBHbifi BapnaHT "reTepo3HroTa *«/&"); 3 - BapnaHT 

A'A 2 B 3 B 3 (ycnoBHMH BapnaHT "roM03HroTa *b/b"). HanGoJiee 6nH3Kaa k 



KaToay nonoca 
fleranporeHa3M 



HecneHH(j)HHecKoe OKpaniHBaHHe anicoranb- 



Pa3fleneHHe H30(j)epMeHTOB aGPDH b nocneflOBaTenbHOH cepHH 
KOHHeHTpaHHH PAG (4-10%) no3BonH.no pa3flejiHTb cKpuTbie aneKTpo- 
Mop(j)bi b rn6pHflHbix 30Hax Me>Kny noKycaMH aGPDH-A* h aGPDH-B*. 
ycTaHOBneHO, hto aGPDH y HepHOMopcKO-KacnnHCKon tiojibkh npen- 
CTaBneHa nponyKraMH nByx reHeTnnecKHX noKycoB, oahh H3 KOTopux, 
BepoaTHO, flynnHHHpoBaH (pnc. 5.4.). J\jix nonynaHHOHHO- 
reHeTHHecKoro aHanroa ncnanKjOBajica Merop, «ycJiOBHbix BapHaHTOB» 
(KHpnHHHHKOB, 1987; Gillespie, 1998). H30(j)epMeHTbi aGPDH tiojibkh 
AOCTaTOHHO ycTOHHHBbi npH flUHTenbHOM xpaHeHHH, ho KpaHHe HyBCT- 

BHTeJIBHM K pH npH rHCTOXHMHHeCKOM OKpaiHHBaHHH (onTHMaJIBHO 

3HaneHHe pH 8,6), npHHeM KaK noBbinieHHe, TaK h nomDKeHne khcjiot- 
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hocth cpeflbi cymecTBeHHo HHrn6HpyeT (bepMenraTHBHyio peaKiijiK). 

30HbI (j)epMeHTaTHBHOH aKTHBHOCTH H30(j)OpM y aHHOyCOBHflHOH TIOJIbKH 

no 3neKTpo(j)opeTHHecKOH no/iBH>KHocTH coBna^aioT c TaKOBbiMH nep- 

HOMOpCKO-KaCnHHCKOH TIOJIbKH. 

5.5. rjiH)K030-6-(J)oc(J)aTaerHaporeHa3a, r60J\ (G6PDH, E.C. 1.1.1.49) 

rjnoK030-6-(|>oc(|>aTflerHflporeHa3a - kjhohcboh (j)epMeHT neHiroo- 
(j)oc(|)aTHoro uiyHTa, KOTopbifi aBJiaeTca onpeaeJiaiomHM npn peryjuiHHH 
OKHCJiHTejibHo-BoccTaHOBHTenbHbix npoueccoB, oco6eHHo b 3pHTpon;HTax, 
3HepreTHHecKHe 3aTpaTbi b kotopmx HeBejiHKH (Copeland, 2000; Schmidt, 
2000). BiviecTe c TeM anoTOMHHecKHH nyTb pacna^a rjnoK030-6-(boc(baTa 
aBJiaeTca BaacHbiM npoueccoM npoflyunpoBaHHa NADP-H, a TaioKe cny- 
>kht hctohhhkom neHT03, a b cjiynae Heo6xoflHMocTH B03Mo>KeH nepexofl 

UHKJia Ha rJIHKOJIH3, HTO 0C06eHH0 HaCTO npOHCXOflHT npH rOJIOflaHHH 

pw6 (Shimeno et al., 1997; Barroso et al., 2001; Meton et al., 2003). 

OepMeHT G6PDH y BbicinHx no3BOHOHHbix HMeeT TeTpaMepHoe hjih 
flHMepHoe CTpoeHHe. G6PDH y pbi6 HMeeT ^HMepHyio CTpyioypy, y mho- 
rax pbi6 HMeeHTca noJiHMop(j)H3M no KOflnpyioHieMy noKycy (Khpiihhhh- 
kob, 1987). y aMypcKoro neGanica Pseudorasbora parva G6PDH 
MOHOMopHa (aaHHbie aBTopa). Ilo cTpoeHHio h cBoficTBaM cbepivieHT 6jih30k 
k 6PGDH, o6a cbepivieHTa, b oTJiHHHe ot p>ma (bepMeHTOB rjiHKOJiHja, onpe- 
XieJiHiOTca oflHHM reHOM bo Bcex TKaiwx. Y MJieKonHraiomHX HMeiOTca KaK 
nojiHMopcbHbie, TaK h MOHOMopcbHbie no G6PDH bham (rjia3Ko, 1988). 
HivieiOTca GoJibuioii MaTepnan, HJUiiocTpHpyiomHH Ba>KHoe 3HaneHHe neH- 
T030(boc(j)aTHoro nyra MeTa6oJiH3Ma y pbi6 npn ronoflaHHH (Hung et al., 
1997; Konradt, Braunbeck, 2001). 

Ba>KHaa ponb G6PDH otboahtcji b MeTa6oJin3Me xoJioflHOBOflHbix 
pbi6, npn TeivinepaTypHbix a^anTannax y anrapKTHHecKHX pbi6 (Ciardi- 
ello et al., 1995) n npn ce30HHbix H3MeHeHnax MeTa6ojiH3Ma (Levesque 
et al., 2002). B nocjieflHee Bpeivia 6ojibnioe BHHMaHne y/jejiaeTca royne- 

HHK) H3MeHeHHa aKTHBHOCTH G6PDH npH CTpeCCOBOM B03fleHCTBHH Ha 
OpraHH3M, B HaCTHOCTH npH OTpaBJieHHH TJDKeJIblMH MeTaJIJiaMH H B Ka- 

necTBe MapKepa 3JioKanecTBeHHbix H3MeHeHHH b raaHax neneHH (Kohler, 
Van Noorden, 1998; Winzer et al., 2002; Pandey et al., 2003). 

B npecHOBO^Hbix nonyjiaHHax HepHOMopcKO-KacnHHCKofi TioJibKH 
3JieKTpocj)opeTHHecKHX BapnaHTOB G6PDH b BOflopacTBopHMoii (bpaKHHH 
6ejibix cKejieTHbix mmhih TioJibKH He o6Hapy>KeHo (pnc. 5.5). B nonyna- 
Hhh TioJibKH CeBepHoro Kacnira o6Hapy>KeHo flBe reTepo3HroTHbie oco- 
6h c reHOTHnoM *85/100. B nonyjMHHH aHHoycoBH^HOH TioJibKH 
CeBepHoro Kacnna HMeiOTca jihhib roM03HroTbi G6PDH*110/110. Oep- 
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MeHT G6PDH TTOJibKH aobojibho ycTOHHHB aa>Ke npn ftJiHTeJTbHOM xpa- 

HeHHH. AKTHBaUHa (j)epMeHTa npOHCXOflHT B npHCyTCTBHH KaTHOHOB 

MarHHa. 

a 6 




12 12 

PiicyHOK 5.5. H30(j)epMeHTiji rjnoK030-6-(j)oc(|>aT flenmporeHa3M. 
a - cneKTp Ha 3neKTpo(|>operpaMMe; 6 - cxeMa 3H3HMorpaMMM. 
1 - KOHCTaHTHbie roM03HroTM G6PDH*100/100 nepHOMopcKO- 
KacnHHCKofi tiojibkh; 2 - KOHCTaHTHbie roM03HroTM G6PDH*110/110 
aHHoycoBHflHofi tkwibkh C. Engrciuliformes 

5.6. 6-<l»oc(J)orjiH)KOHaTaerHaporeHa3a, b<t>YJ\ (6PGDH, E.C. 1.1.1.49) 

6-<l>oc(})ornioKOHaTflenuiporeHa3a - KjnoHeBon (j)epMeHT neHT030(|>oc- 
4>aTHoro myHTa. Y >khbothmx onpeflejraeTca o^hhm reHOM bo Bcex TKaHax. 
OepMeHT - flHMep, coctoht H3 flByx cyGte^nHnn c o^HHaKOBOH MOJieKy- 
JiapHofi Maccofi. KaK h G6PDH, 6-(|)oc(j)orjiK)KOHaTflerHflporeHa3a TaioKe 
ynacTByeT b BoccTaHOBneHHH NADP-H, oco6eHHO b apHTponnrax (Barroso 
etal.,2001). 

Ilo o6meMy cTpoeHHio, cy6T>eflHHHHHon CTpyicrype, aMHHOKHcnoT- 
HOMy cocTaBy n MoneKynapHon Macce 6PGDH TaioKe KpafiHe cxo>Ka c 
G6PDH. Eojibhihhctbo HaceKOMbix noJiHMopcj)HO no 6PGDH (Onimnno- 
bhh, KoHHHeB, 1987). B HeKOTopux npHpoflHbix nonynannax bmchihx 
no3BOHOHHbix HaGnioflaeTca noiiHMop(|>H3M no 6PGDH* (rna3KO, 1988). 
y pu6 HMeiOTca aaHHbie no nanHMop(j)H3My y 4 bh^ob mnnoBOK (Ferris, 
Whitt, 1977) n flByx bh^ob nennnnn (Leslie, Vrijenhoek, 1977), o6mkho- 
BeHHoro roJitaHa (Muller, Ward, 1998) n aMypcKoro neGanica (aaHHbie 
aBTopa). Ba>KHoe 3HaHeHne HMeeT H3MeHeHne aKTHBHOCTn 6PGDH npn 
ronoflaHHH y pbi6 (Meton et al., 2003). TaKace KaK n ana G6PDH, oneHKa 
ypoBHa aKTHBHOCTn 6PGDH Hcno.m>3yeTca b KanecTBe MapKepa 3H0KaHe- 
CTBeHHbix H3MeHeHnfi, oco6eHHO Ha paHHHX CTa^nax (Maronpot et al., 
1989; Kohler, VanNoorden, 1998). 
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PiicyHOK 5.6. H30(j)epMeHTM 6-(boc(bor.jHOKOHa'menmporeHa3M C. cul- 

triventris. 

a - cneKTp Ha sjieicrpocboperpaMMe; 6 - cxeMa 3H3HMorpaMMM 

y HepHOMOpCKO-KaCnHHCKOH TIOJIBKH 3JieKTpO(j)OpeTHHeCKHX Bapn- 

aHTOB 6PGDH b BOflopacTBopHMofi (|>paKHHH 6enbix CKeneTHbix Mbiinrj; 
He oGHapyaceHO (pnc. 5.6). Y aHHoycoBH^HOH ttojibkh C. engrauliformes 

3JieKTpO(j)OpeTHHeCKaa nOflBH>KHOCTI> MOHOMOp(j)HOH 30HM 6PGDH COOT- 

BeTCByeT TaKOBofi C. cultriventris. 

5.7. 3cTepa3bi j(|)iipoB Kap6oiioBbix khcjiot, 3ct (EST, E.C. 3.1.1.x) 

3cTepa3M OTHOcaTca k Knaccy nmpoJia3 h npeflCTaBJieHM HecKOJib- 
khmh 4>epMeHTaMH: Kap6oKCHH3CTepa30H, apHH3CTepa30H, xonHrocTepa- 
30H h ap. KnaccH(j)HKaHHa 3thx (jjepMenroB b rpynne 3CTepa3 ocHOBaHa 
Ha HcnonMOBaHHH HCKyccTBeHHbix cy6cTpaTOB h HHrnGHTopoB (Shaw, 
Prasad, 1970). Kaic CMBopoTOHHbie, TaK h TKaHeBbie 3CTepa3M aBnaioTca y 
pu6 npoayKTaMH HecKontKHx reHeTHnecKHx noKycoB, MHorne H3 koto- 
pux aeMOHCTpHpyioT HHflHBHflyanbHyio H3MeHHHB0CTb. OGihhh ypoBem> 
6noxHMHHecKoro noJiHMop(j)H3Ma 3CTepa3 oneHb bchhk KaK y bmchihx 
no3BOHOHHbix, TaK h y pbi6 (KHpnHHHHKOB, 1987; rna3KO, 1988). H3 pu6 
onncaH nonHMop(j)H3M 3CTepa3 y GnnacaHHiero poflCTBeHHHKa ttojibkh - 
OKeaHHHecKofi cenbflH Clupea harengus. Y Hee HMeiOTca, no KpafiHeM Me- 
pe, 5 noKycoB 3CTepa3, npnneM b Ka>KflOM Jioicyce HMeeTca no 4-5 annejiefi 
(CanMeHKOBa, BonoxoHCKaa, 1973; Khphhhhhkob, 1987). Y o6biKHOBeH- 
Horo roJitaHa HMeiOTca 3 reHeTHHecKHX Jioicyca, KOflHpyiomHX Kap6oKCH- 
Ji3CTepa3bi, flBa H3 hhx HMeiOT no 3 aiuiejia, h o^hh flByxanjienbHMH noicyc 
(Muller, Ward, 1998). Y aMypcicoro neGanica HMeiOTca ppa noicyca 3CTepa- 
3M, oflHH H3 KOTopbix npe^CTaBJieH flByMH anneJiaMH. 

3cTepa3M oGjia^aioT nrapoKofi cyGcTpaTcnenHcbHHHocTbio. Heico- 
Topbie (bopMM 3CTepa3 cnoco6Hbi pacmennaTb Gonbinoe kouhhcctbo 
cy6cTpaTOB h, bo3mo>kho, KoanpyioTca oahhm reHeTHnecKHM noKycoM 
(rjiasKo, 1988). 
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Maine Bcero b reHeTHnecKofi cHCTeMe 3CTepa3 npeoGjia^aeT o^hh 
«rnaBHbin» annenb, cznin «BcnoMoraTenbHbin» n HecKonbico mhhophmx 
annenefi, cyMMapHaa nacTOTa KOTopbix He npeBbiuiaeT 1%. KaK npaBHno, 
b reHeTHHecKofi xapaKTepncTHice nonyjiannii MHHopHbie annenn H3 no#- 
cneTOB HCKJnonaioTca (Ridgway et al., 1970). 

1 2 
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PacyHOK 5.7. 3jieKTpo(j)operpaMMbi bEST (7) n D-EST (2) C. cultriven- 

tris. 30HbI (j)epMeHTaTHBHOH aKTHBHOCTH 3THX flByX JIOKyCOB coBna^aioT. 

EST I, II, III - ycnoBHO BbifleJieHHbie rpynnbi 30H 3CTepa3Hon aKTHBHO- 
cth; *41, *45 - BepoaTHbie ajinenbHbie BapnaHTbi; s (slow), m (medium), 
/(fast) - ycjioBHbie o6o3HaneHHa H30(j)opM no yBenHneHHio 3Jieiapo(|>o- 

peTHHeCKOH nOflBH>KHOCTH k aHo^y. 

a- o6maa cxeMa n MecTo onpefleneHHbix 30H b cneKTpe bEST; 6- pac- 
npe^eJieHHe (no yBeJinneHHio aHOflHon noflBH>KHOCTH) n OTHoenTeJibHaa 
aKTHBHOCTb H30(j)opM HaHMeHee noflBn>KHOH rpynnbi EST-I; e- pacnpe- 
fleneHne n OTHOCHTeJibHaa aKTHBHOCTb annenen rpynnbi EST-II; ^- pac- 
npe^ejieHHe n oTHocnTejibHaa aKTHBHOCTb H30(j)opM Han6ojiee 
noflBH>KHOH rpynnbi EST-III. 

B flaHHoii pa6oTe royneHbi ^Ba ^epMenra: 2-Hacj)THJianeTaT (bEST) 
n 4-MeTHnyM6ennH(j)epniianeTaT (D-EST) 3aBHCHMbie 3CTepa3bi. B03- 
mo>kho, b o6onx cjiynaax pacnjenneHne cy6cTpaTa ocynjecTBnaeTca op,- 
hhm cj)epMeHTOM (pHc. 5.7). B o6nacTH aKTHBHOCTH cj)epMeHTa bEST y 
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HepHOMOpCKO-KaCnHHCKOH TIOJlbKH BbmenaioTca TpH yCJIOBHMX 30HM: 

EST-I, II, III (no yBenHHeHHio noflBH>KHOCTH k aHo^y, pnc. 5.7). Xapaic- 
TepncTHKH (j)paKu;HH bEST npeflCTaBJieHbi b Ta6n. 5.1. Ka>K^aa (j)paKUH>i 
HMeeT HecKOJibKo 30H aKTHBHocTH. ^ocTOBepHo reH-ajuiejibHyio aeTep- 

MHHaUHK) MO>KHO npeflnOHOKHTb JIHIIIb rjTTJI 30HBI EST-II, B KOTOpOH 

HMeiOTca anneJiH bEST*41 n bEST*45. B nponnx 30Hax 3CTepa3Hon aic- 

THBHOCTH TOHHO OnpefleJIHTb reHeTHHeCKyK) 06yCH0BJieHH0CTI> KOHKpeT- 

Horo TpeKa 3aTpyflHHTenbHO (Kapa6aHOB, Cjimhbko, 2005a). 

TafijiHua 5.1. XapaKTepncTnica H30(j)epMeHTOB P-3CTpepa3 tiojibkh C. 

cultriventris Pbi6nHCKoro BOfloxpaHHJiniiia 



3oHa 


OTHOCHTejibHaa 3JieK- 
TpoiJiopeTHHecKaH no/i- 
BIl'/KIIOCTb (Rf , k aHO/iy) 


IIpoHBJieHHe 


Jlfljin b 3CTepa3HOH 

aKTHBHOCTH, % 


rpynnbi 


ofimeii 


EST-I (rpynna "slow") 


30 


Est- Is 


*25 


y Bcex oco6en, 

MOHOMOp(J)Ha 


16 


5 


Est-lm 


*31 


y Bcex oco6en; 
ajuieJibHbie BapnaHTbi 


74 


22 


Est-1/ 


*35 


He y Bcex oco6en 


10 


3 


EST - II (rpynna "medium") 


29 


Est-2a 


*41 


ajuieJibHbie BapnaHTbi 


- 


29 


Est-26 


*45 


EST- III (r 


pynna "fast") 


40 


Est-3s 


*52 


y Bcex oco6en; 

MOHOMOp(j>Ha 


82 


32 


Est-3/ 


*57 


He y Bcex oco6en 


17 


8 



Pa3fleneHHe H30(|>epMeHTOB bEST b nocjieflOBaTenbHon cepHH koh- 
neHTpannn PAG (4-10%) no3BOJiH.no pa3flejiHTb cjcpbiTbie aneiopoMop- 
(j)M b 30He EST-Im, r^e, bo3mo>kho, HMeiOTca ajiJieJibHbie BapnaHTbi. 
OflHaKo flocTOBepHo ycTaHOBHTb reHeTHHecKyio aeTepMHHannio 3Toro 
noKyca He yzjajiocb. TaK>Ke BbiaBneHbi KpnnTHHecKnx anjienbHbie Bapn- 
aHTbi (npn 4% PAG) b 30He EST-II. 3p,ecb bo3mo>kho Hajmnne TpeTbero 
ajinena, 6onee Meflnemioro no noflBH>KHOCTH k aHo^y, HeM ajinejib *41. 
AjineJibHbie BapnaHTbi, bh^hmo, oneHb 6jiH3kh no cooTHomeHHio 3a- 
pa^iMacca. OflHaico flJia MaccoBoro aHann3a Taicaa KOHneHTpanna rem 
HenpneMJieMa, rja n nacTOTa 3Toro KpnnTHHecicoro annena OTHOCHTenbHO 
HeBennKa. 

y TKXHbKH H3 BCeX HCCJieflOBaHHblX (j)epMeHTOB BOflOpaCTBOpHMOH 

(j)paKnnn 6enbix CKeneTHbix Mbinin 3CTepa3bi Han6onee ycTOHHHBbi k 
ftjinreJibHOMy xpaHeHHK) n fleMOHCTpnpyeT oneHb Bbicoicyio TepMOCTa- 
6njibHOCTb. OflHaKO, HecMOTpa Ha bmcokhh nonHMop(|>H3M n pa3Hoo6pa- 
3ne H30(|)opM, k ncnoJib30BaHHio 3CTepa3 b nonyjumnoHHO- 
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reHeTHHeCKHX HCCJieflOBaHHaX HaflO OTHOCHTbCJI C OCTOpO>KHOCTbK). 

BonbfflOH Ha6op cy6cTpaTOB, cjio>khocth BbiaBnemia reHeTHHecKofi o6y- 

CJIOBJieHHOCTH KOHKpeTHblX H30(j)OpM H He COBCeM acHoe nojio>KeHHe 

3CTepa3 b MeTa6oJiHHecKHX Henax opraHH3Ma, CBa3aHHoe c HCKyccTBeH- 
hoctbk) KnaccHcjffiicauHH cj)epMeHTa, CHUBHO 3aTpyflHaioT hx H3yneHHe. 
3neKTpo(j)opeTHHecKaa noflBH>KHocTb ochobhmx (j)paicnHfi 3CTepa3 y aH- 

HOyCOBHflHOH TIOJIbKH COOTBeTCTByeT TaKOBOfi HepHOMOpCKO- 

KaCnHHCKOH TIOJIbKH. 

5.8. mejiOMHaa <j>oc<j>aTa3a, U\<P (AP, E.C. 3.1.3.1) 

XapaKTepHaa nepTa (j)epMeHTOB menoHHbix (j)oc(j)aTa3 - cna6aa 
cneu;H- , (j)HHH0CTb. Ohh cnoco6Hbi irmpojiH30BaTb Gojibiuoe kouhhcctbo 
nepBHHHbix (j)oc(j)opHMX 3(j)HpoB. Y MJieKonHTaiomHX HMeiOTCa flBa JIO- 
Kyca AP* - oflHH KonrpanHpyeT nnas^MaTHHecKHfi (j)epMeHT, apyrofi - 
(|)0C(j)aTa3y BHyrpeH-'HHX opraHOB. 3th BapnaHTbi chjibho OTJinnaioT-'CJi 
no TepMocTaGajibHocTH h cpo^cTBy k cy6cTpaTy. B uenoM H30(|>epMeHTbi 
menoHHofi (j)occ|)aTa3M y >khbothi>ix royHeHbi oTHocHTejibHo cna6o. 

y HaceKOMbix HMeeTca ao 9 (j)opM AP (OHUHnnoBHH, Kohhhcb, 
1987). IloJiHMop(j)H3M no AP onncaH fljia HeKOTopux >khbothmx 
(Makaveev, 1975; rna3Ko, 1988; KannHnH n ^p., 1988). Y nepHOMopcKo- 
KacnnncKOH itoubkh 3JieKrpo(|>opeTHHecKHX BapnaHTOB He o6Hapy>KeHO (pnc. 
5.8). ^lacTO 30Ha AP npoaBjraeTca b 30He HecnenH(j)HHecKofi aKTHBHOCTH ac- 
napTaTaMHHOTpaHC(j)epa3M. B nonyjrannoHHO-reHeTHHecKHX HccneflOBaHirax 
tiojibkh AP He Hcnojn>30Banacb b cb33h c HeycTaHOBJieHHofi reHeTHHecKofi 
flerepMHHanHeH h cna6ofi cy6cTparcnenHc})HHHocTbio. <t>epMeHTbi AP y aH- 

HOyCOBHflHOH TIOJIbKH He H3yHaJIHCb. 

a 6 



PacyHOK 5.8. H30(|)opMbi meJiOHHofi (j)oc(j)aTa3bi C. cultriventris . 
a - cneKTp Ha 3JieKrpo(|>operpaMMe; 6 - cxeMa 3H3HMorpaMMbi 
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5.9. CynepoKCH/mHCMyTa3a, CO,H, (SOD, E.C. 1.15.1.1) 

CynepoKCH/iflHCMyTa3a aBJiaeTca ochobhmm (j)epMeHTOM 3arnHTM 
TKaHefi opraHH3Ma ot KHCJiopofla, KaTajinjHpyeT y^ajieHHe cynepKCHflHbix 
pa^HKanoB. V >khbothmx hmciotcji flBe (j)opMbi SOD: o^Ha - flHMep c mo- 
jieicynapHOH Maccofi okojio 3 1 kDa, apyraa - TeTpaMep c MOJieKynapHofi 
Maccofi okojio 90 kDa. TeTpaMepmjfi cj)epMeHT xapaKTepeH tojibko ajm 
MHTOxoHflpnajibHOH (j)paKii:HH (Asayama, Burr, 1985; Moo-Lee et al., 
1985). OepMeHT KOflnpyeTca flByMa ayTocoMHMMH noKycaMH (Steiman et 
al., 1974). Oco6eHHo BejiHKa aKTHBHocrb SOD b Ko>Ke y pu6, hto cB>i3aHo 
c 6apbepHofi cj)yHKHHefi ko>kh (Nakano, 1995). Y 6onbiiiHHCTBa pi>i6 onn- 
caH nonHMop(j)H3M no oflHOMy hjih HecKOJibKHM JioKycaM SOD (KnpnHH- 
hhkob, 1 987; Ken et al., 2003). 

B nocneflHee BpeMa noaBHJiocb 6ojn>nioe KOJinnecTBo pa6oT, nocBa- 
nieHHbix SOD. H3MeHeHne o6rnero ypoBiw n aKTHBHocTH oTflejibHbix 
(j)paKnnn 3Toro (j)epMeHTa B03HHKaeT BCJieflCTBne yBeJinneHna okhcjih- 
TeJibHon Harpy3KH Ha pti6, hto CBJoamio co Bee B03pacTaioinefi TexHO- 
reHHon Harpy3Kon Ha BOflHbie 3K0CHCTeMM (Lopes et al., 2001; Peters et 
al., 2001). HivieiOTca aamibie, hto ypoBeHt aKTHBHocTH SOD 3aBHCHT ot 
paHHOHa pbi6bi h MeiweTca npn B03fleficTBHH CTpeccoBbix (j)aKropoB, b 
nacTHOCTH TeMnepaTypbi (Parihar et al., 1996; Ruiz-Gutierrez et al., 2001). 

a 6 





12 3 12 3 

PacyHOK 5.9. H30(j)epMeHTM cynepoKCH;mHCMyTa3M C. cultriventris. 
a - cneKTp Ha 3JieKrpo(j)operpaMMe; 6 - cxeMa 3H3HMorpaMMM. 
1 - pbi6bi c reHOTHnoM SOD- 1*1 00/1 00; 2 - pm6m c reHOTHnoM SOD- 
1*110/110; 3 -pbi6bi c reHOTHnoM SOD-1*100/110. Eonee Gucrpaa no ot- 
HomeHHK) k aHo^y 30Ha npe^CTaBJieHa npoflyicroM MOHOMop(j)Horo noKyca 
SOD-2* 
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HMeiOTca aamiBie, hto npn HeKOTopBix 3a6oneBaHHax ypoBeHB 
SOD b opraHH3Me H3MeHaeTca, a TaKace, bo3mo>kho, ypoBeHB aHTHOKCH- 

flaHTHOH aKTHBHOCTH CB33aH C npOflOJDKHTeJIBHOCTBK) >KH3HH >KHBOTHBIX 

(Tolmasoff et al., 1980). Y HepHOMopcKO-KacrmiicKoii tiojibkh b bo^o- 
pacTBopHMofi (j)paKUTiH 6eJiBix CKeneTHbix Mbiiim SOD KOflHpyeTca flBy- 
Ma reHeTHHecKHMH JioKycaMH SOD-1* h SOD-2*. Jloicyc SOD-1* 
noJiHMopcbeH, npeflCTaBneH flByMa ajuieJiBHBiMH BapnaHTaMH *100 h 
*110 (pnc. 5.9). H30(|)epMeHTbi SOD tiojibkh nyBCTBHTejiBHBi k Harpe- 

BaHHK), aKTHBHpyiOTCa KaTHOHaMH MarHHa Mg 2+ . AkTHBHOCTB (bpaKHHH 

cynepoKCHflflHCMyTa3bi aHHoycoBH^HOH tiojibkh coBna^aeT c aHanorHH- 

HBIMH (jjpaKUIMMH HepHOMOpCKO-KaCnHHCKOH TIOJIBKH, OflHaKO y^ajiocB 
06Hapy>KHTB TOJIBKO KOHCTaHTHO (j)HKCHpOBaHHBie BapHaHTBI SOD- 

1*100 h SOD-2* 100. 

5.10. AcnapTaTaMHHOTpaHC<j>epa3a, AAT (AAT, E.C. 2.6.1.1) 

AcnapTaTaMHHOTpaHC(|>epa3a - o^hh H3 kjhohcbbix (j)epMeHT acnap- 
TaT-MajiaTHoro nyTH aMHHOKHCJiOTHoro MeTa6oJiH3Ma. OepMeHT y >kh- 

BOTHBIX npeflCTaBJieH B paCTBOpHMOH (s) H MHTOXOHflpHaJIBHOH (m) 

(j)opMax (John, Johnes, 1974). Y HaceKOMBix JioKyc AAT* oneHB H3MeH- 
hhb, o6Hapy>KHBaeTca ao 10 (j)opM (OmiHnnoBHH, Kohhhcb, 1987). H3- 
MeHHHBOCTB no sAAT o6Hapy>KeHa y MHornx MJieKonHTaiomnx h y pBi6. 
y cejiB^eBBix HMeeTca 1 nonHMopcbHBiH JioKyc c 3 ajuieJiBHBiMH BapnaH- 
TaMH (CajiMeHKOBa, BojioxoHCKaa, 1973). Y 6ojiBniHHCTBa pBi6 HMeeTca 
oflHH (pe>Ke flBa) JioKyca c oflHHM-flByMa ajuieJiBHBiMH BapnaHraMH, aK- 
thbhoctb KOTopBix OTJiHHaeTca b pa3HBix opraHax h Ha pa3HBix 3Tanax 
OHToreHe3a (Petrovic et al., 1996; Srivastava et al., 1999). Y nojmiuioim- 

HBIX BHflOB COOTBeTCTByiOmHe JIOKyCBI flyiUIHUHpOBaHBI (KHpnHHHHKOB, 

1987). B uejioM y pBi6 ypoBeHB reHeTHHecKofi h3M6hhhbocth AAT* ot- 

HOCHTeJIBHO HeBeJIHK. 

Ilpn HCCJieflOBaHHH 3JieKTpocbopeTHHecKHX BapnaHTOB AAT y nep- 

HOMOpCKO-KaCnHHCKOH TIOJIBKH B BOflOpaCTBOpHMOH (bpaKUTIH 6eJIBIX 

CKejieTHBix mbiuih ycTaHOBJieHo HanHHHe oflHoro reHeraHecKoro JioKyca 
c 2 ajuieJiBHBiMH BapnaHTaMH AAT *100 h *110 (pnc. 5.10). Pa3fleJieHHe 
H30(j)epMeHTOB AAT b nocjieaoBaTejiBHoii cepHH KOHueinpauTiH PAG 

(4-10%) n03BOJIHJIO pa3fleJIHTB CKpBITBie 3JieKTpOMOp(j)BI B 30He rOM03H- 

tot, KOTopBie pa3fleJiaioTca npH KpaiiHe hh3khx KOHueinpauHax PAG 
(4%), HenpnroflHBix ana MaccoBBix nonyjiauHOHHO-reHeTHHecKiix hc- 

CJieflOBaHHH. rOM03HrOTBI *100/100 CKpBITBI B OflHOpOflHOH CJia6o- 

o(j)opMJieHHofi 30He, KOTopyio mo>kho npHHaTB 3a reTepo3HroTHyio, HTO, 
npn OTHOCHTeJiBHO peflKofi nacTOTe roM03HroT, oneHB 3aTpyflHaeT aHa- 

83 



JIH3. IlpHMeHeHHe nOHH>KeHHOH KOHUeHTpaUHH PAG (6%) BMeCTe C HC- 

nonb30BaHHeM Tpnc-HCl 6ycj)epa c pH 8,6 no3BonaeT onpeflenHTb Kpnn- 

THHeCKHe BapHaHTM B 3TOH 30HC 

AAT tiojibkh Hpe3BMHafiHO nyBCTBHTenbHa k ycJiOBHaM xpaHeHHa 
npo6. rHCTOXHMHHecKoe npoaBneHHe (j)epMeHTa ynyHinaeTca npn ao6aB- 
neHHH b HHKyGauHOHHyio cpejxy Manoro KOJiHHecTBa xjiopH^a HaTpna. 

y aHHoycoBH^HOH tiojibkh Ha 3neKTpo(|)operpaMMax BbiflenaiOTca 
30Hbi aKTHBHOCTH flByx ajineneH AAT *110 h *120, npHHeM nocneflHHH 
xapaKTepeH tojibko ana ^aHHoro BH,na. 

a 6 




12 3 4 12 3 4 

PncyHOK 5.10. H30(j)epMeHTbi acnapTaTaMHHOTpaHC(j)epa3M. 
a - cneKTp Ha 3JieKTpocj)operpaMMe; 6 - cxeMa 3H3HMorpaMMM. 
1 - roM03HroTM AAT* 100/100, 2 - roM03HroTM AAT*1 10/110, 3 - 
reTepo3HroTbi AAT*100/110, 4 - 30Ha (j)epMeHraTHBHOH aKTHBHOCTH 
aiuiejia *120 (roM03HroTa AAT*120/120) aHHoycoBH^HOH TianbKH C. en- 
grauliformes 

5.11. CneKTp o6mero 6ejiKa, Miioreiibi, OB (GP) 

CneKTp o6mero Genica BionoHaeT b ce6a rpynny T>i>Ke.nbix (j)paKHHH 
(ajibGyMHHM h npeanbGyMHHbi), a TaioKe MHoreHbi. y pbi6 MbiuienHbie 
6enKH npn 3JieKTpo(|>ope3e pa3flejnnoTca Ha 15-20 (|>paKHHH. Eojibhihh- 
ctbo H3 hhx OKa3MBaioTca b npeaenax BH^a MOHOMop(j)HbiMH, xotji y 

HeKOTOpMX BHflOB HMeeTCJI OflHH HUH HeCKOJIBKO nOJIHMOp(|)HbIX JIOKy- 

cob. KonHHecTBo anneneH Ha noicyc penico 6ojibine flByx (Khphhhhhkob, 
1987). MbmieHHbie 6enKH 3HaHHrejibHo 6onee nocToaHHbi, tom 6ejncH 

CBIBOpOTKH KpOBH, HTO n03BOJiaeT HX HCnOJH>30BaTb npH CHCTeMaTHHe- 
CKHX HCCJieflOBaHHaX. 
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Anb6yMHHM y MHornx bhxiob pbi6 OTHOcaTca k BbicoKOH3MeHHH- 
bmm reHeTHHecKHM MapicepaM, hx HZjeHTHcbHKaHHa 3aTpy#HeHa, a reHe- 
THHecKaa aeTepMHHauHa Tpe6yeT oTaejibHbix HccneaoBaHHH jijis 
Ka>Kjioro KOHKpeTHoro BH^a >khbothmx. Y HepHOMopcKO-KacnHHCKoM 
ttoubkh Ha6nioflaeTca BbicoKaa BapHa6enbHOCTb 6enKOB b o6nacTH ca- 
Mbix «MeflJieHHbix» raMMa-rjio6yjiHHOBbix (bpaKHHH. Iloflpo6Hoe reHe- 

THKO-nOnyjiailHOHHOe HCCJie^OBaHHe 3THX H3MCHHHBMX 30H MeTOflOM 

PAGE 3aTpyxiHeHo BCJie^cTBHe hx He^ocTaTOHHo neTKoro pa3fleneHHa. 

a 6 



GP-1 




~ = _ GP-2 



1 2 3 

1 2 3 

PacyHOK 5.11. Cneiap o6mero 6enKa C. cultriventris. 

a - 3JieKTpo(J)operpaMMa, 6 - cxeMa pacnonoaceHHa BpaKHHH. 

1 - roM03HroTHbie oco6h GF '-2*100/100; 2 - reTepo3HroTHbie oco6h 

GP-2* 100/1 15; 3 - roM03HroTHbie oco6h GP-2 *1 15/115 

IlpHMeHJieMoe HaMH OKpaniHBaHHe MHoreHOB c HcnonKjOBamieM 
KyMaccH 6pHJiJiHaHTOBoro CHHero R-250 no3BanaeT bbmbhtb jihhib oko- 
no 30% Bcex (JipaKUHH (Smith, 2002), o^naKO b OTHHHHe ot MeTO^OB pa- 
^HoaBTorpacbHH hjih OKpauiHBaHHa 6eJiKOB cepe6poM, aaHHMH MeToa 
6e3onaceH, 6bicTp h He Tpe6yeT aoporocToamnx peaKTHBOB. OpaicHHH 
o6mero 6enKa, o6Hapy>KHBaeMi>ie c noMombio KyMaccH, othocjitcji k 
6a30BbiM rpynnaM MHoreHOB, h6tko HzjeHTHCJMHHpyeMMM y Bcex bh^ob, 
hto no3BonaeT hx Hcnonb30BaTb b MaccoBbix nonynaHHOHHO- 
reHeTHHecKHx HccneaoBaHHax. 

npn Hccjie^oBaHHH 3Jieicrpo(bopeTHHecKHx BapnaHTOB MHoreHOB y 

HepHOMOpCKO-KaCnHHCKOH TTOJIbKH B BOflOpaCTBOpHMOH (bpaKHHH 6eJIbIX 

CKeneTHbix mbiuih ycraHOBneHO HanHHHe 1 9 6a30Bbix (bpaKHHH MHoreHOB 
(pnc. 5.11). 06Hapy>KeHa oflHa noJiHMopcbHaa (bpaKHHa MHoreHOB Tianb- 
kh, o6o3HaneHHaa KaK GP-2, c jxByMX BepoaTHbiMH ajinenbHbiMH BapnaH- 
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TaMH *100 h *115. CneKTp o6mero 6enKa 0Ka3anca KpafiHe y^aHHbiM pjiz 
ycTaHOBnemra reHeTHHecKoro po^CTBa Meynjxy pa3HHHHMMH BH^aMH h 
pacaMH o/jHoro BHfla. MeiKjxy npeflCTaBHTeJMMH po^a Clupeonella 
(C. cultriventris h C. engrauliformes) HaMH BbWBneHM neTKHe BH^ocne- 
u;H(j)HHHbie 30HM (GP-1, GP-2, GP-3). Jinn C. cultriventris BHflocneijH- 
(JupiHbi aiineJiH GP-1 *100, GP-2 *100 h *115, GP-3 *100. ^jm C. Eng- 
rauliformes OTMeneHM BapnaHTM GP-1 *100, GP-2 *110, GP-3 *120. 
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TjiaBa 6. 
IIonyjiHUHOHHO-reHeTHMecKaH xapaicrepHCTHKa TiojibKH 

HCCJie^OBaHHblX BOflOCMOB 

Ha ocHOBaHHH H3yneHHa 27 nonyjMHHH Ha npoTa>KeHHH c 2002 no 
2011 roflbi no 12-17 reHeTHHecKHM JioKycaM HepHOMopcKO-KacnnncKaa 
TionbKa xapaicreproyeTca cne^yiomnMH napaMeTpaMH. J\ojix nonn- 
Mop4>Hbix noKycoB P=0,23-0,41 (b cpe^HeM P=0,31). -Hoicyc cHHTaeTca 
noJinMop(j)HMM, ecjin nacTOTa BCTpenaeMOCTH Han6oJiee pe^Koro annejia 
He HH>Ke 5%. Cpe^Haa reTepo3HroTHOCTb, BMHHCJieHHaa npaMMM no,zi- 
cneTOM H ob =0, 101-0,211 (no HccneflOBaHHMM noicycaM). Kouhhcctbo 
anneJieH Ha noicyc 1,35 (s.e. 0,05). TaKHM o6pa30M, HepHOMopcico- 
KacnHHCKaa TKmbica no ypoBHK) nonHMop(|)H3Ma He chjibho OTHHHaeTca, 
a no ypoBHK) reTepo3HroTHOCTH HecKonbico npeBbimaeT 3HaneHHa Taico- 
bmx y apyrnx cenb^eBbix pbi6. TaK, flna Clupea harengus P=0,36, 
H ob =0,07 (Andersson et al., 1981), ana Cupea pallasi P=0,31, H ob =0,06 
(Fujio, Kato, 1979, uht. no: Nevo et al., 1984), a pjis Clupeonella en- 
grauliformes P=0,35, H ob =0,05 (flamnje aBTopa). 

6.1. IIonyjIHUHH TWJIbKH A30BCKOrO Mopa 

IlonyiianHOHHO-reHeTHHecKaa xapaicrepHCTHKa ironbKH TaraHpor- 
CKoro 3anHBa A30BCKoro Mopa flaeTca Ha ocHOBaHHH HccneflOBaHHH 2003- 
05 it. Ilpo6bi 2003 r. OTo6paHM b pafioHe IlopTa KaHTOH, b 2004-05 rr. b 
npn6pe>KHOH nacTH b panoHe 4yM6yp-Kocbi. IlonyjiHnHOHHO- 
reHeTHHecKHe HCCJieflOBaHHa npoBeaeHM no 12 noKycaM (b 2005 r. - no 17 
JioKycaM). 06njHH ypoBeHb nonHMop(j)H3Ma nepHOMopcKO-KacnHHCKOH 
TionbKH H3yHeHHofi nonynauHH cocTaBJiaeT P=0,35 (npn KpHTepHH 
k=0,95). Cpe^Haa reTepo3HroTHOCTb, BMHHCJieHHaa npaMMM noflcneTOM 
H ob =0,145 (s.e. 0,06), o>KHflaeMaa reTepo3HroTHocTb H ex =0,131 
(s.e. 0,047). KonHHecTBo ajuiejien Ha jioKyc a=l,41 (s.e. 0,12). 

OcHOBHbie nonynanHOHHO-reHeTHHecKHe xapaicrepHCTHKH TionbKH 
A30BCKoro Mopa flaHM no pe3yjibTaTaM pa6oT 2005 r. h npeflCTaBJieHM b 
Ta6ji. 6.1. 3a TpexjieTHHH nepnofl Ha6jnofleHHH ycTaHOBJieHo, hto Tionb- 
Ka TaraHporcKoro 3anHBa A30BCKoro Mopa npeflCTaBnaeT co6oh reHeTH- 
HecKH ycTOHHHByio nonyjiannio, 89% JioicycoB reHeTHHecKH 
c6anaHCHpoBaHM, Me>KroflOBoe cxo^ctbo nonynanHH r=0,984±0,02 
(D=0,016). 

Ha OCHOBaHHH npeflCTaBJieHHMX flafflUJX M0>KH0 KOHCTaTHpOBaTb, HTO 

3Ta nonynaHHa reHeTHHecKH c6anaHCHpoBaHa, pacnpeflejieroie nacroT re- 
HOTHnoB, He cooTBeTCTByiomee paBHOBecHio XapflH-BafiH6epra, oTMeneHo 
TOJibKO ana flByx noKycoB (aGPDH* h AAT*). OflHaKO b cnynae aGPDH*, 
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Korfla BbmeJiaiOTca He HCTHHHbie, a ycnoBHbie anjieJibHbie BapHanrbi, cjio>k- 
ho roBopHTb o HapymeHHH paBHOBecna ocHOBbraaacb Ha KpnrepHH ■£. 
IlpHMeHeHHe noKa3areji5i X, Hcnojib3yeMoro npn Heo^HHaKOBOM HHCJie 
KJiaccoB h nacTOT pacnpeaeJieHHH npH3HaKa, no3BOJiaeT caejiarb bmboa o 
cooTBeTCTBHH paBHOBecHOMy pacnpe^eJieHHa nacTOT reHOTHnoB 3Toro jio- 
Kyca. J\jul 6onbHiHHCTBa JioKycoB (icpoMe aGPDH* h AAT*) xapaKTepeH 

OTHOCHTeJIbHO He6oJIbHIOH fle(j)HHHT reTep03HrOT (D w <0,2). 3HaHHTeJIbHbIH 

hjGmtok reTepo3HroT no JioKycy AAT* (F= -0,805) cB>i3aH c BbiaBJiemibiMH 
KpHnTHHecKHMH ajineJibHbiMH BapnaHTaMH (npeo6jiaflaHHe reTepo3HroT, 
BbiHBJiaeMoe Ha hh3khx KOHHeHipaniDix PAG). 

TaSjiHua 6.1. IlonyjiaHHOHHO-reHeTHHecKaa xapaKTepncTHKa nepHO- 
MopcKO-KacnHHCKofi tiojibkh nonyjuiHHH TaraHporcKoro 3anHBa A30B- 
CKoro Mopa no 7 noJiHMop(j)HbiM JioKycaM (2005 r.) 



Jloicyc 


HacTOTbi 
ajiJiejieB 


x 2 


X 


F 


D H 


LDH-A* 


p(*100) = 0,75 
q(*120) = 0,25 


1,60 


0,47 


-0,200 


0,185 


ME-1* 


p(*100) = 0,45 
q(*l 12) = 0,55 


0,01 


0,05 


0,015 


-0,028 


aGPDH* 


p(*a) = 0,16 
q {*b) = 0,84 


5,10* 


0,61 


0,357 


-0,365 


bEST-2* 


p(*4i) = 0,35 
q(*45) = 0,65 


0,31 


0,25 


0,107 


-0,123 


SOD-1 * 


p(*100) = 0,88 
q(*l 10) = 0,12 


0,44 


0,15 


0,111 


-0,123 


AAT* 


p(*100) = 0,48 
q(*l 10) = 0,52 


25,89* 


2,54* 


-0,805 


0,782 


GP-2* 


p(*100) = 0,03 
q(*l 15) = 0,97 


0,03 


0,01 


-0,026 


0,013 



TeHeTHHecKaa CTpyiaypa nonyjMHHH Ha npoTa>KeHHH cpoica Ha- 
6jnofleHHH ocTaBanacb cTa6HJibHofi, cymecTBeHHbix H3MeHeHHH nacTOT 
ajuiejieii h reHOTHnoB MQ-xmy 2004 n 2005 ro^OM He npoHcxoflHJio. 

6.2. IIonyjiHi|HH TMJibKH aejibTbi p. ,3,OH 

IlonyjianHOHHO-reHeTHHecKaa xapaKrepncTHKa tiojibkh ^eJibTbi 
J\om. aaeTca Ha ocHOBaHHH pa6oT 2003 r. IlonyjianHOHHO-reHeTHHecKHe 
HCCJieflOBaHHa npoBeaeHbi no 12 JioicycaM. 06ihhh ypoBeHb noJiHMop- 
(j)H3Ma HepHOMopcKO-KacnHHCKoii tiojibkh H3yHeHHoii nonyjiauHH co- 
CTaBJiaeT P=0,33 (npn KpHTepHH k=0,95). Cpe^Haa reTepo3HroTHocTb, 
BbiHHCJieHHaa npaMbiM noflcneTOM H ob =0,162 (s.e. 0,070), roKHflaeMaa 
reTepo3HroTHocTb H ex =0,149 (s.e. 0,064). Kojikhcctbo ajuiejieii Ha jioKyc 
a=l,3 (s.e. 0,1). 
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TiojibKa jienbTbi p. J\on npe^cTaBJiaeT co6ofi reHeTHHecKH ycTofi- 
HHByio nonynauHio, 83% JioKycoB reHeTHHecKH c6ajiaHCHpoBaHM. YcTa- 
HOBneHO, hto reHeTHHecKH nonyjiauna tiojibkh jienbTbi J\ona cxo^Ha c 
nonynauHefi TaraHporcKoro 3anHBa, cxo^ctbo nonyjuiHHH 
r=0,984±0,021 (D=0,016). TeHeTHHecKoe cxo^ctbo no Heio (Nei, 1978) 
1,0 (flHCTaHUHa D MeHee 0,002). OcHOBHbie nonyjMHHOHHO- 
reHeTHHecKHe xapaKrepncTHKH nonyjDiHHH tiojibkh jieiibTbi J\ona npefl- 
CTaBJieHM b Ta6n. 6.2. 

TaGjiHua 6.2. nonyjiaHHOHHO-reHeTHHecKaa xapaKrepncTHKa nepHO- 
MopcKO-KacnHHCKofi TionbKH nonyjMHHH JieiibTbi p. J\ou no 4 noJiH- 
Mopcj)HbiM noKycaM (2003 r.) 



JIOKyc 


HaCTOTM 

ajuiejieB 


x 2 


k 


F 


D H 


LDH-A* 


p(*100) = 0,75 
q(*120) = 0,25 


1,06 


0,39 


-0,176 


0,159 


ME-1* 


p(*100) = 0,33 
q(*l 12) = 0,67 


0,07 


0,12 


0,045 


-0,060 


bEST-2* 


p(*41) = 0,31 
q 1*45) = 0,69 


3,67 


0,82 


0,356 


-0,367 


AAT* 


p(*100) = 0,47 
q(*l 10) = 0,53 


5,53* 


1,17 


-0,607 


0,554 



Ha ocHOBaHnn npeflCTaBJieHHbix aaHHbix mo>kho caenaTb bmboa o 
reHeTHHecKon c6anaHcnpoBaHHOCTH b nonynannn tiojibkh aeJibTM J\ona 
(oTKnoHeHne ot paBHOBecHbix nacroT reHOTnnoB HMeeTca tojibko no 
JiOKycy AAT*). TeHeTnHecKne JioKycu LDH-A* n ME-1* npaKTHHecKH 
He HMeioT ae(|)nnHTa reTepo3nroT, pacnpeaeneHne reHOTnnoB cootbct- 
CTByeT TeopeTHHecKH o>KHflaeMOMy. JloKyc bEST-2 * ncnuTMBaeT fle(j)H- 
nnT reTepo3nroT (D H >-0,3), hto, Bepo>rrao, CBa3aHO c B03flencTBneM 
OT6opa npoTHB reTepo3nroT. 

6.3. IIonyjiHi|HH TiojibKH Bo/ioxpaiiiLiiim MaHbiHCKoro KacKa^a 

IlonyiiannoHHO-reHeTHHecKaa xapaKTepncTHKa tk>jii>kh MaHMH- 
CKoro KacKa^a BOfloxpaHnnnm flaeTca Ha ocHOBaHHH HccneflOBaHHH 
2004 r. IlonyiianHOHHO-reHeTHHecKHe HcaneflOBaHHa npoBefleHM no 1 7 
noKycaM. 06uihh ypoBem> noJiHMop(j)H3Ma HepHOMopcKO-KacnHHCKofi 
tiojibkh H3yHeHHbix nonyjMHHH cocTaBJiaeT P=0,41 (npn KpHTepHH 
k=0,95). Cpe^Haa reTepo3HroTHOCTb, BMHHCJieHHaa npaMMM noflcneTOM 
H ob =0,193 (s.e. 0,071), o>KHflaeMaa reTepo3HroTHocTt H ex =0,163 
(s.e. 0,054). KonHHecTBo ajijiejiefi Ha jioKyc a=l,5 (s.e. 0,1). 

Bee nonyjMHHH BOfloxpaHHJiHm MaHbina reHeTHHecKH oneHb 
chjibho cxo>kh Me>iyry co6oh; cxoflCTBO nonyjuiHHH r=0,986±0,019 
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(D=0,014). TeHeTHHecKoe cxo^ctbo no Heio (Nei, 1978) 0,99 (D 0,001). 
OcHOBHbie nonynauHOHHO-reHeTHHecKHe xapaKTepncrnKH tiojibkh 
npeflCTaBneHM b Ta6n. 6.3. H3 nccneflOBaHHbix 7 nonnMop(|>Hi>ix noicy- 
cob pacnpeaeneHHe reHornnoB tojibko no flByM noKycaM {aGPDH* n 
SOD-1*) He cooTBeTCTByeT paBHOBecmo Xapfln-BanH6epra (BepoaTHO, 
ana aGPDH* 3to CBa3aHO c ycJiOBHOCTbio BMfleJieHna H30(|>opM). 
TaQjiHua 6.3. nonynannoHHO-reHeTHHecKaa xapaKTepncTHKa nepHO- 
MopcKO-KacnnncKon tiojibkh nonynannn MaHMHCKoro KacKa^a bozjo- 
x paHHJinm no 7 nojinMopcjjHbiM JioicycaM (2004 r.) 



JIpKyc I HacTOTbi aiuiejieii 



D H 



ITpoJieTapcKoe BcmoxpaHHjmme. 



LDH-A* 



p(*100) = 0,47 
q(*120) = 0,53 



3,18 



0,89 



-0,285 



0,269 



ME-1* 



p(*100) = 0,41 
q(*l 12) = 0,59 



0,79 



0,43 



-0,144 



-0,129 



aGPDH* 



p (*«) = 0,45 
q (*b) = 0,55 



18,78* 



2,14* 



-0,703 



0,681 



BEST-2* 



p(*41) = 0,32 
q(*45) = 0,68 



0,12 



0,15 



0,059 



-0,073 



SOD-1* 



p(*10O) = 0,94 
q (*11Q) = 0,06 



24,75* 



0,58 



0,998 



-0,002 



AAT* 



p(*10O) = 0,57 
q(*110) = 0,43 



1,29 



0,56 



-0,190 



0,173 



GP-2* 



p{*100) = 0,11 
q(*115) = 0,89 



0,64 



0,16 



-0,127 



0,113 



ITpojieTapcKafl BeTBb A3qbckoh BPC. 



LDH-A* 



p(*10O) = 0,47 
q(*120) = 0,53 



3,18 



0,: 



0,331 



-0,340 



BecenoBCKoe BcmoxpaHHjmme. 



LDH-A* 



p(*100) = 0,47 
q(*120) = 0,53 



1,3 



0,57 



-0,183 



0,167 



Chepo MaHbiq-ryaHJio. 



LDH-A* 



p(*100) = 0,75 
q(*120) = 0,25 



0,67 



0,31 



-0,333 



0,222 



Ilo ypoBHio reTepo3nroTHOCTH nonyjiannn MaHbiHCKoro KacKa^a 
Haxo^aTca b 6jiaronpnaTHOM nonoKeHnn: fle^nnnT xapaKTepeH tojibko 
ana noKyca SOD-1 *, r^e noHTH noxmocTbio 3JiHMHHnpoBaH BTopon an- 
nenb. Cne^yeT otmcthtb, hto no reHeraHecKOMy noicycy, KoanpyiomeMy 
naKTaTflernflporeHa3y-A TionbKa BOfloxpaHnnnm MaHbina BbicoicoreTe- 
po3nroTHa: npn noHTH paBHbix nacTOTax annenen 6onbuie nonoBHHM 
anneJio(j)OHfla cocpeflOToneHO b reTepo3nroTax. 
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6.4. IIonyjiHUHH TiaibKH ^HecTpOBCKoro JiHMaHa 

IlonyjiauHOHHO-reHeTHHecKaa xapaKTepHCTHKa itojibkh JJpecTpoB- 
CKoro JiHMaHa flaeTca Ha ocHOBaHHH pa6oT 2004 r. HccneflOBaHHe npo- 
BeaeHo no 12 reHeTHnecKHM jioicycaM. 

TaSjiHua 6.4. nonyjiaHHOHHO-reHeTHHecicaa xapaicrepHCTHKa nepHO- 
MopcKO-KacnHHCKofi itojibkh nonyjiauHH /],HecTpoBCKoro JiHMaHa no 4 
noJiHMopcj)Hi,iM noKycaM (2004 r.) 



JIOKyc 


HacTOTw ajuiejieB 


x 2 


X 


F 


D H 


LDH-A* 


p(*100) = 0,73 
q (*120) = 0,27 


2,21 


0,59 


-0,238 


0,222 


ME-1* 


p(*100) = 0,25 
q(*l 12) = 0,75 


2,22 


0,56 


-0,333 


0,300 


bEST-2* 


p(*41) = 0,32 
q(*45) = 0,68 


0,06 


0,11 


0,042 


-0,055 


AAT* 


p(*100) = 0,52 
q(*110) = 0,48 


4,22* 


1,02 


-0,419 


0,390 



06lHHH ypOBeHb nOJIHMOp(j)H3Ma HepHOMOpCKO-KaCnHHCKOH ITOJIb- 

kh H3yneHHOH nonynaHHH cocTaBJiaeT P=0,40 (npn KpHTepHH k=0,95). 
Cpe^Haa reTepo3HroTHOCTt, BMHHCJieHHaa npaMMM noflcneTOM 
H ob =0,211 (s.e. 0,089), o>KHflaeMaa reTepo3HroTHocn> H ex =0,173 
(s.e. 0,072). KonHHecTBo anjiejiefi Ha noKyc a=l,4 (s.e. 0,2). OcHOBHbie 
nonyjiaHHOHHO-reHeTHHecKHe xapaKTepncTHKH itojibkh /jHecipoBCKoro 
JiHMaHa npeflCTaBJieHbi b Ta6ji. 6.4. 

H3 HccjieaoBaHHbix 4 nojiHMopcj)Hi,ix jioKycoB pacnpe^ejieHHe re- 
HOTHnoB tojibko no JioKycy AAT* He cooTBeTCTByeT paBHOBecHOMy co- 
CToaHHio XapflH-BaHH6epra (no KpnrepHio IlHpcoHa), hto CB>i3aHO c ero 
BbicoKofi KpHnTHHecKofi H3MeHHHBOCTbio. JIoKyc bEST-2* HCnMTBIBaeT 
He6ojibHioH ae(j)HHHT reTepo3HroT, ana Bcex nponnx jioicycoB, b toh hjih 
hhoh cTeneHH, xapaKTepeH h36mtok reTepo3HroT. 

6.5. nonyjiHUHH TMJibKH p. ,II,Henp 

IlonyjiaHHH tiojibkh JJpenpa H3yHeHM no pe3yjn>TaTaM o6jiOBa b 
pycJiOBOH nacTH Cpe^Hero ,fl,Henpa h KapanyHOBCKoro BOfloxpaHHJiHma 
b oceHHe-3HMHHH nepno/i 2005-06 r. no coBOKynHoc™ 16 reHeraHecKHx 
JioKycoB. 06ihhh ypoBeHb noJiHMopc|>H3Ma nepHOMopcKO-KacnHHCKOH 
itojibkh H3yHeHHbix nonyjuiHHH cocTaBJiaeT P=0,31 (npn KpHTepHH 
k=0,95). Cpe^Haa reTepo3HroTHOcrc>, BMHHCJieHHaa npaMMM noflcneTOM 
H ob =0,120 (s.e. 0,057), OKH^aeMaa reTepo3HroTHOCTb H ex =0,113 
(s.e. 0,046). KojinnecTBo anjiejiefi Ha Jioicyc a=l,3 (s.e. 0,1). 



91 



06e nonyjiannn Jlnenpa reHCTHHecKn noflo6ffi>i: cxo^ctbo MOK^y 
Bbi6opKaMH r=0,988±0,017 (D=0,0\2), reHeTHHecicoe cxoactbo no Heio 
(Nei, 1978) 0,99 (D 0,006). Ochobhmc nonyjiannoHHo-reHeTHHecKne 
xapaKTepncTHKH npeflCTaBJieHM b Ta6n. 6.5. 

TafijiHua 6.5. nonyjiannoHHO-reHeTHHecKaa xapaKTepncTHica nepHO- 
MopcKO-KacnHHCKOH ttojibkh nonynannn p. JJfienp no 6 noJiHMop(j)HMM 
jiOKycaM (2005 r.) 



JIOKyc | HacTOTw ajuiejieB | x 2 1 ^ 1 F | D H 


p. Jlfienp, KapaqyHOBCKoe BOfloxpaHHJiHme 


LDH-A* 


p(*100) = 0,54 
q (*120) = 0,46 


0,71 


0,42 


-0,135 


0,120 


ME-1* 


p(*100) = 0,13 
q(*112) = 0,87 


11,9* 


0,75 


0,771 


-0,777 


AAT* 


p(*100) = 0,50 
q(*l 10) = 0,50 


26,6* 


2,53* 


-0,800 


0,778 


bEST-2* 


p(*41) = 0,10 
q(*45) = 0,90 


0,25 


0,09 


-0,111 


0,083 


SOD-1* 


p(*100) = 0,87 
q (*110) = 0,13 


0,44 


0,15 


-0,152 


0,121 


GP-2* 


p(*100) = 0,03 
q(*l 15) = 0,97 


0,03 


0,01 


-0,026 


0,013 


p. .Hjaenp, pycJiOBaa nacTb 


LDH-A* 


p(*100) = 0,69 
q (*120) = 0,31 


0,44 


0,29 


-0,105 


0,092 


ME-1* 


p(*100) = 0,18 
q(*112) = 0,83 


0,72 


0,25 


0,134 


-0,145 


AAT* 


p(*100) = 0,54 
q(*110) = 0,46 


11,70* 


1,70* 


-0,548 


0,528 


bEST-2* 


p(*4i) = 0,39 
4(*4J) = 0,61 


12,65* 


1,71* 


0,619 


-0,625 


SOD-1* 


p(*100) = 0,89 
q(*110) = 0,11 


5,60* 


0,47 


0,374 


-0,382 


GP-2* 


p(*100) = 0,00 
q(*115)= 1,00 


0,00 


0,00 


-0,00 


0,00 



Ilpn cpaBHeHHH 3thx flByx rpynn mo>kho OTMeraTb 6oJii>niyio He- 
c6anaHcnpoBaHHOCTb reHeraHecKHX xapaKTepncTHK nonynannn pyc.no- 
boh nacTn, neM nonynannn BOfloxpaHHJinma. Taic, b nonyjiannn pycna 
Cpe^Hero ,H,Henpa npn pacnpeaeneHnn nacTOT reHOTnnoB no TpeM H3 5 
noicycoB (60%) no KpnTepnio "£ HaGmoflaeTca otkjiohchhc ot paBHOBec- 
Horo pacnpe^eJieHna Xapfln-BanH6epra, a ana nonyjiannn KapanyHOB- 
CKoro BOfloxpaHHJinma pacnpefleJieHne reHOTnnoB tojibko .HByx H3 6 
noKycoB (33%) He cooTBeTCTByeT paBHOBecHOMy. ^acTOTbi annenen no 
BceM H3yHeHHMM JiOKycaM (icpoMe bEST-2*) b o6enx nonyjiannax npn- 
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MepHO oflHHaKOBM, Tor^a KaK nacTOTM reHOTHnoB chjibho pa3JiHHaioTca, 
hto MO>KeT CBH/jeTenbCTBOBaTb o flaBneHHH OT6opa no 3thm noicycaM. 

AHajiH3 noKa3aTeneH reTepo3HroTHOCTH TaioKe fleMOHCTpnpyeT 
pa3HOHanpaBneHHbie TeH^eHnHH no pa3JiHHHMM JioicycaM n b pa3Hbix 
BOfloeMax. B KapanyHOBCKOM BOfloxpaHnnnme Ha6jnoflaeTca fle^nnnT 
reTepo3nroT nnnib flna noKyca ME-1 *, Jioicyc AAT* HanpoTnB, xapaicre- 
pn3yeTca h36mtkom reTepo3nroT. OcTajibHbie noicycM He ncnbiTMBaioT 
3HaHHTenbHBix OTKJioHeHnn ot paBHOBecHon nacTOTbi reTepo3nroTHbix 
reHOTnnoB. AHanornHHaa cnTyanna CKJiaflMBaeTca n b pycJiOBon nony- 
nannn, ho 3flecb flecj)HHHT reTepo3HroT Bbipa>KeH flna noicyca bEST-2 * h, 
b MeHbuiefi cTeneHH, .zjjia jioKyca SOD-1 *. 

PaccMOTpeHHbie (})eHOMeHM mo>kho oGtacHHTb 3HaHHTeni>HOH aM- 
nnHTyflOH Kone6aHHH aGnoTHHecKHX (j)aKTopoB, xapaicrepHOH flna jian- 
hbix BOfloeMOB: pycnoBaa nacTb no^Bep>KeHa CHJibHOMy bjih>ihhk) 
naBO^Ka h KOJie6aHHH ypoBHa Bbiuiene>KamHX BOfloxpaHHjram, a Kapa- 

HyHOBCKOe BOflOXpaHHUHUie Hao6opOT, CHJIbHOMHHepaJIHJOBaHHMH H 

MajionpoTOHHbiH, noHTH nonHOCTbio H30HHpoBaHHbiH ot pycna BOflOeM, 

XapaKTepH3yK)HIHHCa OTHOCHTeJIbHOH CTa6HJIbHOCTBK) yCJIOBHH oGnra- 

HHa pti6. 

6.6. IIonyjiHUHH TMJibKH ccBcpnon HacTH KacniiiicKoro Mopa 

rionynanHa tk)jh>kh CeBepHoro Kacnna xapaKTeproyeTca Ha ocho- 
BaHHH H3yneHHa 1 60 oco6efi, BbmoBneHHbix bo BpeMa MaccoBoro Hepec- 
Ta pbi6bi b Mae 2005 r. b paSoHe ycTba p. CynaK. HccneflOBaHHe 
npoBeaeHO no 17 reHeTHHecKHM JioicycaM. 06ihhh ypoBeHb nonHMop- 
(j)H3Ma HepHOMopcKO-KacnHHCKofi tkwibkh H3yHeHHofi nonynaHHH co- 
CTaBnaeT P=0,35 (npn KpHTepHH k=0,95). Cpe^Haa reTepo3HroTHocTb, 
BbiHHCneHHaa npaMMM noflcneTOM H ob =0,179 (s.e. 0,074), o>KHflaeMaa 
reTepo3HroTHOCTt H ex =0,140 (s.e. 0,050). KonHHecTBO ajinenefi Ha noicyc 
a=l,5 (s.e. 0,1). OcHOBHbie nonynanHOHHO-reHeTHHecKHe xapaicrepH- 
cthkh tiojibkh CeBepHoro Kacnna npeflCTaBJieHM b Ta6n. 6.6. 

PacnpeaeneHHe nacTOT reHOTHnoB nonoBHHbi H3 nccneflOBaHHbix 
noKycoB no KpnrepHio rinpcoHa (neTBepTb noKycoB - no noKa3aTenio 
KonMoropoBa-CMHpHOBa) OTHHHaioTca ot paBHOBecHoro cocToaHHa 
XapflH-BaHH6epra. J\jix JioicycoB aGPDH* h AAT* xapaicrepHbi oGteic- 
THBHbie npHHHHM HepaBHOBecHoro cocToaHHa: ycnoBHocTb BbiflejieHna 

H30(j)OpM (aGPDH*) H KpHnTHHeCKaa H3MeHHHBOCTb (AAT*). 

Ho noKa3aTenHM reTepo3HroTHOCTH TaioKe jihhib flua ^Byx HepaB- 
HOBecHbix noKycoB (aGPDH* h AAT*) xapaKTepHO npeoGna^aHHe reTe- 
po3HroT, ppa noKyca (bEST-2* h SOD-1*) HcnbiTbiBaioT He3HaHHTenb- 
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hmh flecjfflijHT reTepo3HroT, ocTajibHue noicycM HMeioT paBHOBecHoe 
cooTHomeHHe reTepo- h roM03HroT. 

Ta6jiHua 6.6. nonynaHHOHHO-reHeTHHecicaa xapaicrepHCTHKa nepHO- 
MopcKO-KacnHHCKOH tiojibkh nonyjMHHH CeBepHoro Kacnna no 8 no- 
nHMopc|)HbiM noKycaM (2005 r.) 



Jloicyc 


HacTOTw ajuiejieB 


/ 2 


X 


F 


D H 


LDH-A* 


p(*100) = 0,81 
q(*120) = 0,19 


0,01 


0,03 


0,056 


-0,063 


ME-1* 


p(*100) = 0,60 
q(*l 12) = 0,40 


0,78 


0,42 


-0,071 


0,064 


aGPDH* 


p (*a) = 0,49 
q(*b) = 0,51 


76,82* 


4,38* 


-0,697 


0,687 


bEST-2* 


p(*41) = 0,25 
q(*45) = 0,7 5 


6,65* 


0,96 


0,219 


-0,225 


SOD-1 * 


p(*100) = 0,91 
q(*l 10) = 0,09 


4,49* 


0,43 


0,243 


-0,248 


AAT* 


p(*100) = 0,51 
4(*ii0) = 0,49 


60,31* 


3,88* 


-0,874 


0,862 


G6PDH* 


p(*8J) = 0,01 
q(*10O) = 0,99 


0,01 


0,0 


-0,013 


0,006 


GP-2* 


p(*100) = 0,01 
4(*ii5) = 0,99 


0,01 


0,0 


-0,006 


0,0 



6.7. IIonyjiHUHH TKWibKH kacka ui BO/ioxpaiiiLiiim p. Bojira 

3aceJieHHe ttojibkoh Bojdkckhx BOfloxpaHHJiHm npoHcxoflH.no Ha 
npoTa>KeHHH nocneflHHx 60-th neT nocjieflOBaTejibHo BBepx, npoTHB Te- 
neHHa. TaKHM o6pa30M, aoidkho cymecTBOBaTb 3HaHHTenbHoe reHeTH- 
necKoe e^HHCTBo Meynjiy BceMH nonynaHHaMH. 3to TeopeTHHecicoe 
npeflnoJioaceHHe noflKpemraeTca nonynaHHOHHO-reHeTHHecKHMH Hccne- 
AOBaHHaMH. Ilo pe3ynbTaTaM pa6oT 2002/11 rr. Ha BOfloxpaHHJiHmax 
Bourn 6mjio HccneflOBaHo 6onee 30 Bbi6opoK tkwibkh no 12-17 reHeTH- 
necKHM JioKycaM. ycTaHOBneHO, hto flana noJiHMop(|>Hi>ix noKycoB 
ttojibkh Bojdkckhx nonynaHHH cocTaBnaeT P=0,23-0,38 (b cpe^HeM 
P=0,3 1 npn KpHTepnn k=0,95). Cpe^Haa reTepo3HroTHocTt, BMHHcneH- 
Haa npaMbiM noflcneTOM H ob =0, 102-0, 147 (s.e. 0,066), oacH^aeMaa reTe- 
po3nroTHOCTb H ex =0, 102-0, 139 (s.e. 0,053). KoJinnecTBO annejien Ha 
noKyc a=l,4 (s.e. 0,1). Bee nonynanHH BonaccKoro KacKa^a BOfloxpaHH- 
jihih reHeraHecKH cxo>kh Meynjiy co6oh; cxoactbo nonynannH 
r=0,98±0,028 (D=0,02). TeHeTHHecKoe cxoactbo no Heio (Nei, 1978) 
MeiKjiy nonynannaMH Bourn Kone6neTca ot 1,0 p,o 0,998 (D 0,001 - 
0,005). BMecTe c TeM Ka>Kflaa nonynanna KpynHoro BOfloxpaHHJiHma 
xapaKTepH3yeTca cbohmh nonyjiannoHHo-reHeTHHecKHMn oco6eHHo- 
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CTaMH, oGycjioBJieHHMMH KOHKpeTHMMH ycnoBHaMH cpe^u (Kapa6aHOB, 
2008a). 

AHajiH3 npocTpaHCTBeHHofi noflpa3fleJieHHOCTH tiojibkh 9 KpynHbix 
BOfloxpaHHJiHm Bourn noKa3an, hto ocHOBHyio flanio npn (J)opMnpoBa- 
hhh o6men reHeTHHecKofi h3mchhhbocth cocTaBJiaioT MOKnonynannoH- 
Hbie pa3HHHHa Ha ypoBHe nonyjiannn pa3Hbix BOfloeMOB 
(F ST 0,057 ~ F n 0,06) Ha (j)OHe 6ojh>uioh HHflHBHflyajibHon H3MeHHHBO- 
cth (F IS 0,04) (Tafin. 6.7). 

TafijiHua 6.7. Pe3yjn>TaTM pacneTa F-CTaTHCTHKH PafiTa ana 9 nonyna- 
Hhh ttojibkh KpynHbix BOfloxpaHHJiHHj BoJira no 4 nonHMop(j)Hi>iM reHe- 
THHeCKHM JioKycaM 



Jloicyc 


F-K03(|)(|)HIIHeHT 


*"lS 


F IT 


-Fst 


LDH-A* 


0,003 


0,013 


0,011 


ME-1* 


0,036 


0,063 


0,028 


bEST-2* 


0,217 


0,232 


0,2 


GP-2* 


-0,053 


-0,006 


0,044 


06mee ycpe^HeHHoe 3HaHeHne Ha noKyc 


0,04 


0,06 


0,057 



JIoKycbi LDH-A * h ME-1 * aeMOHCTpnpyioT BticoKne 3HaneHna hh- 
flHBHflyanbHOH h3mchhhbocth oco6en cy6nonynannn OTHOCHTeJibHO 
Been coBOKynHocTH (F IT 0,013 h 0,063 cooTBeTCTBeHHo). Bepo>rrao, sto 
CBHfleTenbCTByeT o jioKanbHon npncnoco6.neHHocTH KomcpeTHbix an- 
neJibHMX BapnaHTOB b onpefleJieHHbix yonoBnax. AjuieJin noicyca bEST- 
2* aeMOHCTpHpyioT BbicoKHe 3HaneHHa HHflHBHflyanbHOH reHeTHHecKOH 
H3MeHHHBOCTH KaK OTHOCHTenbHO cy6nonynannn, TaK h Been nonyna- 
hhohhoh cTpyKTypbi b nejioM. Bo3mo>kho, TaKoe pa3Hoo6pa3He onpeae- 
nacrca bmcokoh HH^HBH/iyajibHOH reHeTHHecKOH BapnaGeJibHOCTtio no 
3TOMy noKycy, npncymee aaHHOMy BH^y, a TaioKe 3HaHHTeni>HOH H3MeH- 
hhbocth, npncymen flaHHOMy noKycy b o6meM y MHornx >khbothmx 
(rjia3KO, 1988). He6ojn>nine 3HaneHHa Bcex F-K03(j)(|>HnHeHTOB PanTa 
BKyne c hhjkhm 3HaHeHneM K03(j)(j)HnneHTa M. Hea (Nei, 1987) 
G ST 0,003 no3BOJiaioT cjiesiarb bbiboa o bmcokom reHeTHnecKOM po^cTBe 
Bcex boidkckhx nonynannn tiojibkh (Kapa6aHOB, 20086). 

6.7.1. Bojirorpa^CKoe BoaoxpaHHJiHiue 

rionynannoHHO-reHeTHHecKaa xapaKTepncTHKa tiojibkh Bonrorpafl- 
CKoro BOfloxpaHHnnma flaerca Ha ocHOBaHnn c6opa MaTepnana b neTHnn 
nepnofl 2004 r. HccJieflOBaHne npoBeaeHO no 14 JioKycaM. 06mnn ypo- 
BeHb nonHMop(j)H3Ma HepHOMopcKO-KacnnncKon tiojibkh njyneHHOH no- 
nyjiannn cocTaBJiaeT P=0,38 (npn KpnTepnn k=0,95). Cpe^Haa reTepo3H- 
roTHOCTb, BbiHHCJieHHaa npaMbiM noflcneTOM H ob =0,133 (s.e. 0,063), o>kh- 
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flaeMaa reTepo3HroTHOCTb H ex =0,139 (s.e. 0,069). KonHHecTBO annejiefi Ha 
noKyc a=l,4 (s.e. 0,1). TeHeTHHecKHe xapaicrepHCTHKH ttojibkh 3toh no- 
nyjiauHH npeflCTaBJieHM b Ta6n. 6.8. B aaHHOM BOfloeMe flna Bcex Hccne- 
AOBaHHMx noKycoB b uenoM co6jiioflaeTca cooTBeTCTBHe Ha6jnoflaeMbix h 
o>KHflaeMbix nacTOT reHOTHnoB. 

Ta6jiHi|a 6.8. IlonyjianHOHHO-reHeTHHecKaa xapaicrepHCTHKa nepHO- 
MopcKO-KacnHHCKOH tiojibkh nonynaHHH BonrorpaflCKoro BOfloxpaHH- 
jiHma no 5 no.JiHMop(|>HMM JioicycaM (2004 r.) 



JIOKyc 


HacTOTbi ajuiejieB 


z 2 


X 


F 


D H 


LDH-A* 


p(*100) = 0,35 
q {*120) = 0,65 


0,2 


0,2 


-0,099 


0,071 


ME-1* 


p(*100) = 0,38 
q(*l 12) = 0,63 


3,48 


0,88 


0,467 


-0,483 


bEST-2* 


p(*41) = 0,14 
q(*45) = 0,86 


1,66 


0,31 


0,303 


-0,323 


AAT* 


p(*100) = 0,53 
q 1*110) = 0,47 


2,95 


0,86 


-0,417 


0,375 


GP-2* 


p(*100) = 0,05 
q(*115) = 0,95 


0,06 


0,02 


-0,053 


0,026 



OcHOBHaa nacTb ajineJio(|>OHfla no Jioicycy AAT* n cocpeflOToneHa b 
reTepo3nroTHOM coctojihhh. Jinn bEST-2* xapaKTepHa npaKTHHecKH 
noirnaa anHMHHanna annenbHoro BapnaHTa *41. Ilo noKa3aTenaM reTe- 
po3nroTHOCTH nnnib fliia Jioicyca AAT* xapaKTepHO npeo6naflaHne reTe- 
po3nroT; JioKyc ME-1 * ncnbiTMBaioT He6oJibnion flec|)nnHT reTepo3nroT, 
ocTanbHbie jioKycbi HMeioT npniviepHo paBHOBecHoe cooTHomeHne reTe- 
po- n roM03nroT. 

6.7.2. p. Bojira b paiioiic r. CapaTOB 

IlonyjianHOHHO-reHeTHHecKaa xapaKTepncTHKa ttojibkh caMoro 
BepxHero ynacTKa BoJirorpa^cKoro BOfloxpaHHJiHma (p. Bonra b panoHe 
r. CapaTOB) aaeTca Ha ocHOBaHHH c6opa MaTepnana b jicthhh nepnofl 
2004 r. HccjieflOBaHHe npoBe^eHo no 14 reHeTHnecKHM noKycaM. 06- 

IHHH ypOBeHB nOJIHMOp(|)H3Ma HepHOMOpCKO-KaCnHHCKOH TTOJIBKH H3y- 

neHHOH nonynanHH cocTaBJiaeT P=0,23 (npn KpHTepHH k=0,95). 
Cpe^Haa reTepo3HroTHOCTb, BMHHCJieHHaa npaMbiM noflcneTOM 
H ob =0,128 (s.e. 0,070), OKH^aeMaa reTepo3HroTHOCTb H ex =0,102 
(s.e. 0,052). KonHHecTBO anjieneH Ha noKyc a=l,3 (s.e. 0,1). IIonyjianH- 
OHHO-reHeTHHecKHe xapaicrepHCTHKH tk)jii>kh flaHHofi nonynaHHH npefl- 
CTaBJieHM b Ta6ji. 6.9. Jinx Bcex HccneflOBaHHbix noKycoB (KpoMe AAT*) 
b nenoM co6jiioflaeTca cooTBeTCTBHe Ha6jnoflaeMbix h o>KHflaeMbix nac- 
tot reHOTHnoB. 
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Flo noKa3aTenaM reTepo3HroTHOCTH JiHnib pjin noicyca AAT* xapaic- 
TepHO npeo6jiaaaHHe reTepo3HroT, noicyc LDH-A* HcnbrrtiBaeT He- 
6ojh>hioh ae(j)HLi:HT reTepo3HroT, ocTantHbie jioicycM hmciot 
npaKTHHecKH paBHOBecHoe cooTHomeHHe reTepo- h roM03HroT. 
Ta6jiHua 6.9. IlonynanHOHHO-reHeTHHecicaa xapaicrepHCTHica nepHO- 
MopcKO-KacnHHCKofi TionbKH nonynanHH p. BoJira b paSoHe r. CapaTOB 
no 4 noiiHMop(j)HMM JioKycaM (2004 r.) 



JIOKyc 


HacTOTbi ajuiejieii 


x 2 


X 


F 


D H 


LDH-A* 


p(*100) = 0,18 
q (*120) = 0,82 


1,59 


0,37 


0,226 


-0,239 


ME-1* 


p(*100) = 0,34 
q(*l 12) = 0,66 


0,04 


0,08 


-0,036 


0,017 


bEST-2* 


p(*41) = 0,03 
4(*45) = 0,97 


0,04 


0,01 


-0,034 


0,017 


AAT* 


p(*100) = 0,45 
q(*l 10) = 0,55 


13,14* 


1,79* 


-0,673 


0,644 



6.7.3. KyfiGbiineBCKoe BoaoxpaHHJiHiue 

nonynauHOHHO-reHeTHHecicaa xapaicrepHCTHica tiojibkh KyfiGbi- 
ineBCKoro BOfloxpaHHJTHma flaeTca Ha ocHOBaHHH c6opa MaTepnana b 
neTHHH nepnofl 2004 r. Hccjie^oBaHHe npoBe^eHo no 12 reHeraHecKHM 
noKycaM. OGihhh ypoBem> nonHMop(|>H3Ma HepHOMopcKO-KacnnncKon 
ttojibkh H3yHeHHon nonyjiannn cocTaBJiaeT P=0,31 (npn KpnTepnn 
k=0,95). CpeflHaa reTepo3HroTHOCTb, BMHHcneHHaa npaMbiM noflcneTOM 
H ob =0,108 (s.e. 0,054), OKH^aeMaa reTepo3nroTHOCTb H ex =0,109 
(s.e. 0,049). KojinnecTBo amiejien Ha noicyc a=l,3 (s.e. 0,1). 

IlonyiianHOHHO-reHeTHHecKHe xapaKTepHCTHKH tioubkh aaHHoro 
BOfloeMa npeflCTaBneHM b Ta6n. 6.10. Jifla Bcex HccneflOBaHHbix noicycoB 
b nejioM co6nioflaeTca cooTBeTCTBHe HaGmoflaeMMx h oKH^aeMbix nac- 

TOT reHOTHnOB. 

Jinx noicyca LDH-A* xapaKTepHO Tpexicparaoe npeoGjia^aHHe an- 
nena *120 nan, ero anbTepHaTHBHMM BapnaHTOM, KOTopbrn, oflHaico, co- 
xpaHaeTca h npncyTCTByeT b nonynanHH ^a>Ke b mine peflKHX 
roM03HroT. Jinn Jioicyca bEST-2* TaioKe xapaKTepHa noTepa amiena *41, 
KOTopufi, Bee >Ke coxpaHaeTca b nonynanHH ot nonHofi yTpaTM. AHano- 
rHHHaa CHTyanna xapaKTepHa h flna noicyca ME-1 *. JIoKyc AAT* Haxo- 
flHTca b KOHCTaHTHOM coctojihhh, coxpaHeHHe pe^KHX reHOTnnoB 
npoHcxo^HT 3a cneT CKpeniHBaHna reTepo3HroT. 

Ilo noKa3aTenaM reTepo3HroTHOCTH jihuib ojik Jioicyca AAT* xapaic- 
TepHO npeo6naflaHHe reTepo3HroT, ocTajibHue JioicycM HcnMTMBaioT hx 

He3HaHHTeHbHbIH fle(j)HHHT. 
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TaQjiHua 6.10. IlonynanHOHHO-reHeTHHecKaa xapaKTepncTHica nepHO- 
MopcKO-KacnHHCKoS ttojibkh nonynannn KyfiGbinieBCKoro BOfloxpaHH- 
nnma no 4 noJiHMop(|)HMM noKycaM (2004 r.) 



JIOKyc 


HacTOTw ajijiejieii 


x 2 


k 


F 


D H 


LDH-A* 


p(*100) = 0,25 
q(*120) = 0,75 


0,29 


0,20 


0,088 


-0,101 


ME-1* 


p(*100) = 0,16 
q(*112) = 0,84 


1,65 


0,34 


0,208 


-0,219 


bEST-2* 


p(*41) = 0,17 
4(*45) = 0,83 


1,44 


0,33 


0,201 


-0,211 


AAT* 


p(*100) = 0,39 
q(*110) = 0,61 


3,83 


0,95 


-0,322 


0,304 



6.7.3. HeGoKcapcicoe BoaoxpamuiHiue 

norrynauHOHHO-reHeTHHecKaa xapaKTepncTHica ttojibkh ^leGoKcap- 
CKoro BOfloxpaHHnnma flaeTca Ha ocHOBaHHH c6opa MaTepnana b neTHnn 
nepnofl 2003 r. HccneflOBaHHe npoBe^eHo no 12 noicycaM. 06mnn ypo- 
BeHb noJinMop(j)n3Ma HepHOMopcKO-KacnnncKon tiojibkh royHeHHon no- 
nynannn cocTaBnaeT P=0,31 (npn KpnTepnn k=0,95). Cpe^Haa 
reTepo3nroTHOCTb, BbinncneHHaa npaMMM noflcneTOM H ob =0,128 
(s.e. 0,066), oKHflaeMaa reTepo3nroTHocn> H ex =0,113 (s.e. 0,052). Konn- 
necTBO ajinenen Hanoicyc a=l,3 (s.e. 0,1). 

IlonyiianHOHHO-reHeTHHecKHe xapaKTepncrnKH ironbKH flaHHon 
nonynannn npe/jCTaBneHM b Ta6n. 6.11. Jinn Bcex nccneflOBaHHbix no- 
KycoB (KpoMe AAT* n bEST-2*, no KpnTepnio IlnpcoHa) b nenoM co- 
6jnoflaeTca cooTBeTCTBne Ha6jnoflaeMbix n o>KHflaeMMX nacTOT 
reHOTnnoB. OTKJioHeHne ot paBHOBecHbix cooTHonieHnn reHOTnnoB, 
bo3mo>kho, oGtacHaeTca He6ani>niHM o6i>eMOM bm6opkh nn6o flencTBn- 
eM oT6opa. 

TaSjiHua 6.11. nonynannoHHO-reHeTHHecKaa xapaKTepncTHKa nepHO- 
MopcKO-KacnnncKon tiojibkh nonynannn ^leGoKcapcKoro BOfloxpaHH- 
jinma no 4 noJiHMopcj)HMM noicycaM (2003 r.) 



JIOKyc 


HacTOTw ajiJiejieB 


x 2 


X 


F 


D H 


LDH-A* 


p(*100) = 0,26 
q (*120) = 0,74 


0,10 


0,12 


0,050 


-0,063 


ME-1* 


p(*100) = 0,24 
q(*l 12) = 0,76 


1,30 


0,42 


-0,183 


0,168 


bEST-2* 


p(*41) = 0,11 
q(*45) = 0,89 


7,14* 


0,52 


0,439 


-0,447 


AAT* 


p(*100) = 0,56 
q(*l 10) = 0,44 


4,39* 


1,03 


-0,524 


0,476 



IIo noKa3aTeJMM reTepo3nroTHOCTH nnuib pjin noicyca AAT* xapaic- 
TepHO npeo6naflaHne reTepo3nroT, noicyc bEST-2* ncnbiTbiBaeT fle(j)n- 
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nnr reTepo3HroT, apyrne noKycbi hmciot iiohth paBHOBecHoe cootho- 
meHHe reTepo- n roM03HroT. 

6.7.4. TophKOBCKoe BoaoxpamuiHiue 

IlonyiiauHOHHO-reHeTHHecKaa xapaKTepncTHica TionbKH ropbKOB- 
CKoro BOfloxpaHHnnma flaeTca Ha ocHOBaHHH c6opa MaTepnana b neTHnn 
nepnoa 2005 r. n oceHbio 2011 r. C6op MaTepnana npoBOflnnca b Bepx- 
HeM - pycnoBofi (r. BanropeneHCK) n Hn>KHeH - o3epHon (r. ^hcanoBCK) 
nacTax BOfloeMa. HccneflOBaHne npoBe^eHO no 14 noicycaM. OGmnn 
ypoBeHb nojiHMopcj)H3Ma HepHOMopcKo-KacnnncKon tiojibkh HjyneHHon 
nonynannn cocTaBnaeT P=0,31 (npn KpHTepHH k=0,95). Cpe^Haa reTe- 
po3HroTHOCTb, BMHHCJieHHaa npaMMM noflcneTOM H ob =0,101 (s.e. 0,055), 
o>KHflaeMaa reTepo3nroTHOCTb H ex =0,107 (s.e. 0,051). KannnecTBO anne- 
neS Ha noKyc a=l,3 (s.e. 0,1). 06e nonynannn ropbKOBCKoro BOfloxpa- 
Hnnnma reHeTHHecKH HfleHTHHHbi: r=0,995±0,001 (D=0,003), 
reHeTHHecKoe cxo^ctbo no Heio (Nei, 1978) 1,0. 

IlonynanHOHHO-reHeTHHecKHe xapaKTepncrnKH tiojibkh flaHHofi 
nonyjiaHHH npeflCTaBJieHbi b Ta6ji. 6.12. J\ji% 6anee KoppeKTHoro cpaB- 
HeHHa c apyrHMH BOfloxpaHHUHmaMH Bourn 3,necb npeflCTaBJieHbi ,naH- 
Hbie 3a 2005 r. IionynaHHHHO-reHeHecKHe napaMeTpbi nonynannn 
tiojibkh aaHHoro BOfloeMa b 20 1 1 r. npaKTHHecKH He H3MeHHJincb. 
Ta6jiHua 6.12. IlonynanHOHHo-reHeTHHecKaa xapaKTepncTHKa AByx 
nonyjiaHHH HepHOMopcKO-KacnHHCKOH tiojibkh nonynaHHH ropbKOBCKO- 
ro BOfloxpaHHJiHHja no 4 noJiHMop(|>HbiM noKycaM (2005 r.) 



JIoKyc | HacTOTbi ajuiejieB | x 2 | X | F | D H 


r. MKanoBCK 


LDH-A* 


p(*100) = 0,21 
q(*120) = 0,79 


1,78 


0,44 


0,214 


-0,224 


ME-1* 


p(*100) = 0,27 
q(*l 12) = 0,73 


3,13 


0,70 


0,283 


-0,292 


bEST-2* 


p(*41) = 0,09 
q 1*45) = 0,91 


11,25* 


0,54 


0,530 


-0,536 


AAT* 


p(*100) = 0,51 
q(*l 10) = 0,49 


5,47* 


1,17 


-0,390 


0,371 


r. BoJiropeneHCK 


LDH-A* 


p(*100) = 0,29 
q(*120) = 0,71 


0,29 


0,22 


0,085 


-0,091 


ME-1* 


p(*100) = 0,21 
q(*l 12) = 0,79 


5,37* 


0,76 


0,371 


-0,379 


bEST-2* 


p(*4i) = 0,08 
q(*45) = 0,92 


3,01 


0,25 


0,278 


-0,276 


AAT* 


p(*100) = 0,58 
q(*l 10) = 0,42 


1,66 


0,63 


-0,295 


0,261 
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HecKonbKo pa3JiHHHoe pacnpe^ejieHHe reHOTHnoB npn iiohth oah- 
HaKOBofi nacTOTe annenefi onpeaenaeTca HHflHBHflyanbHbiMH oco6eHHO- 

CTJIMH 0C06efi, BHflHMO, CB>I3aHHbIX C JIOKaJIbHblMH yCJIOBHJIMH (F IS 0,044 

h F IT 0,05 ana Bcex noKycoB), npn 3tom HeJiKja roBopnrb 06 oco6on 
cyGnonynauHOHHOH CTpyiaype tiojibkh ropbKOBCKoro BOfloxpaHHJinma 
(F ST 0,006). J\ji% Bcex nccJieflOBaHHbix noKycoB no Kpnrepnio KoJiMoro- 
poBa-CMHpHOBa co6nioflaeTca cooTBeTCTBHe Ha6jiioflaeMbix n o>KHflae- 
Mbix nacTOT reHOTHnoB. KpHTepHH rinpcoHa noKa3biBaeT OTKJioHeHne 
Ha6nioflaeMMX nacTOT reHOTHnoB ot TeoperanecKHX no flByM JioKycaM 
(bEST-2* n AAT*) ana nonynannn npnnjioTHHHon nacTH BOfloxpaHH- 
jinma n no oflHOMy JioKycy (ME-1 *) - ana peHHon Hacra. 

Ilo noKa3aTeJiaM reTepo3nroTHOCTH Jinnib flna JioKyca AAT* xapaic- 
TepeH HeKOTopbin H36biTOK reTepo3nroT, ocTanbHbie noKycbi ncnbiTbi- 

BaiOT HX He3HaHHTeHbHbIH fle(j)HnHT. 

6.7.5. Pw6HHCKoe BoaoxpaHHJiHiue 

Pbi6nHCKoe BOfloxpaHnnnme - KpynHenninn BOfloeM BepxHen Boji- 
rn. AKBaTopna BOfloxpaHminma ^eJiHTca Ha 4 nneca (Bojdkckhh, Mo- 
jio>kckhh, LLIeKCHHHCKHH, UeHTpajibHbin). MoHHTopnHr nonynannoHHO- 
reHeTHHecKon CTpyKTypbi HepHOMopcKO-KacnnncKon TioJibKH Be^eTca c 
MOMeHTa ee 3aceJieHna b 2001 r. B HacToanjen pa6oTe OTpa>KeHbi jian- 
Hbie no reHeTHHecKOMy pa3Hoo6pa3nio tiojibkh Pbi6HHCKoro Bo^oxpa- 
HHJiHHja b nepnofl 2003/1 1 it. Mo>kho OTMeTHTb, hto 3a nepnofl 
Ha6jiiofleHHH c 2003 no 201 1 it. nonynanna tiojibkh Pbi6HHCKoro bo/io- 
xpaHHJinma npeflCTaBJiaeT co6on ycTonnnByio naHMHKTHHHyio nonyna- 
nnio. Ha nepBOHaHajibHOM 3Tane BceJieraia TionbKa BoJiro- 
LUeKCHnHCKnx BOfloxpaHHJinm xapaKreprooBanacb OTcyTCTBneM 3Hann- 
moh BHyTpnnonyjianHOHHOH flHcj^epeHnnannH (CnbmbKO, JlanyniKHHa, 
2003). K HacToameMy MOMeHTy mo>kho ycnoBHo Bbi^ejinTb HecKOJibKo 
KpynHbix CTafl TioJibKH, npniviepHO cooTBeTCTByiomnx HeTbipeM ruiecaM 
Pbi6nHCKoro BOfloxpaHnjinma, oflHaico HH3Koe 3HaHeHne HH6pnflHHroBO- 
ro K03(j)(j)nnHeHTa F ST =0,002 CBH^eTeJibCTByeT bmcokoh creneHH 06- 
MeHa reHaMH Me>Kfly oco6aMH H3 Bcex nacreS nonynannn. Me>KroflOBoe 
cxoflCTBO b nonynannn tiojibkh Pbi6nHCKoro BOfloxpaHminma 
r=0,997±0,006 (D=0,003). TeHeTHHecKoe cxo^ctbo (no naHHbiM 2006, 
2007 n 20 1 1 it.) neTbipex KpynHbix ctslr TionbKH (BbiflejieHHbix no co- 
OTBeTCTByiomHM miecaM) no Heio (Nei, 1978) 1,0. 

FbyneHHe nonyjiannoHHO-reHeTHHecKon CTpyKTypbi TioJibKH p,au- 
Horo BOfloeMa npoBe^eHo b 06m eii cjitokhocth no 1 7 reHeraHecKHM jio- 
KycaM. 06mnn ypoBeHb noJiHMop(j)H3Ma HepHOMopcKO-KacnnncKoii 
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TianbKH H3yneHH0H nonynauHH cocTaBJiaeT P=0,31 (npn KpHTepHH 
k=0,95). Cpe^Haa reTepo3HroraocTB, BMHHCJieHHaa npaMMM noflcneTOM 
H ob =0,147 (s.e. 0,075), OKH^aeMaa reTepo3HrorHOCTb H ex =0,121 
(s.e. 0,055). KonHHecTBo annejieH Ha Jioicyc a=l,4 (s.e. 0,1). 

OcHOBHbie nonynauHOHHO-reHeTHHecKHe xapaicrepHCTHKH ttojibkh 
Pbi6HHCKoro BOfloxpaHHUHma npeacTaBJieHbi b Ta6ji. 6.13. Cne^yeT ot- 
MeTHTt, hto npHBefleHHbie pe3yjibTaTbi jianbi ana Bcefi nonynaHHH b ne- 
jiom h b pa3Hbix nnecax Moryr pa3HHHaTtca. B 2006 r. npaKTHHecKH no 
BceM noJiHMopcj)HbiM JioKycaM pacnpe^eJieHHe reHOTHnoB oraHHaeTca ot 
TeopeTHHecKoro (no KpnTepnio IlnpcoHa). ^lepes naTb JieT, b 2011 r., 
Hao6opoT, no 6onbniHHCTBy noKycoB Ha6nioflajiocb cooTBeTCTBne paB- 
HOBecHMM nacTOTaM reHOTnnoB. 

Ta6jiHua 6.13. IlonynanHOHHO-reHeTHHecKaa xapaKTepncTHKa nepHO- 
MopcKO-KacnnncKon tiojibkh nonynannn Pbi6nHCKoro BOfloxpaHHJiHma 
no 5 nonHMop(j)HijiM JioKycaM Ha npHMepe 2006 h 20 1 1 it. 



JioKyc | HacTOTw ajuiejieii | / 2 j X \ F | D H 


2006 r. 


LDH-A* 


p(*100) = 0,25 
q (*120) = 0,75 


4,91* 


0,83 


0,158 


-0,160 


ME-1* 


p(*100) = 0,36 
q (*112) = 0,64 


5,18* 


1,04 


-0,165 


0,162 


bEST-2* 


p(*41) = 0,14 
q(*45) = 0,86 


7,27* 


0,64 


0,197 


-0,199 


AAT* 


p(*100) = 0,53 
q(*l 10) = 0,47 


20,09* 


2,24* 


-0,528 


0,524 


GP-2* 


p(*100) = 0,001 
q(*l 15) = 0,999 


0,001 


0,001 


-0,003 


0,0 


2011 r. 


LDH-A* 


p (*100) = 0,20 
q (*120) = 0,80 


0,06 


0,07 


-0,017 


0,014 


ME-1* 


p(*100) = 0,28 
q(*l 12) = 0,73 


1,38 


0,47 


0,097 


-0,100 


bEST-2* 


p(*41) = 0,ll 
q(*45) = 0,83 


31,89* 


1,59* 


0,417 


-0,419 


AAT* 


p(*100) = 0,52 
q(*l 10) = 0,48 


20,1* 


2,24* 


-0,728 


0,724 


GP-2* 


p(*100) = 0,001 
q(*115) = 0,999 


0,001 


0,001 


-0,003 


0,0 



IloKa3aTeiiH reTepo3HroTHOCTH b nonynaHHH TaioKe chjibho BaptH- 
pyiOT no ronaM, hto, Bepo>rrao, CB>i3aHO c B03fleficTBHeM OT6opa Ha re- 
Tepo3HroTM y pa3Hbix JioicycoB. Pe^KHH aiuiejib GP-2*115 He OKa3biBaeT 
BJinaHHa Ha reHeTHHecKHe xapaicrepHCTHKH nonyjMHHH H3-3a CBoefi 
npeHe6pe>KHTeiii>Ho hh3koh KOHneHTpaHHH. 
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6.7.6. YrjiHiCKoe h MBaiibKOBCKOc bo lOxpaHHJimua 

/],Ba BepxHHX Boidkckhx BOfloxpaHnnnma - YrnHHCKoe n HBaHb- 
KOBCKoe - He6onbfflHe BOfloeMM penHoro THna. Tronbica no hhm pacce- 
jiHJiacb OTHOCHTeJibHO He^aBHO, nonyjiannn reHeTHHecKH npaKTHHecKH 
HfleHTHHHbi: r=0,998±0,002 (D=0,001), reHeTHHecicoe cxo^ctbo no Hero 
(Nei, 1978) 1,0. 

TaSjiHua 6.14. nonyjiannoHHO-reHeTHHecKaa xapaicrepHCTHKa flByx nony- 
jrannn HepHOMopcKO-KacnnncKon TronbKH nonyjiannn YrnHHCKoro n 
HBaHbKOBCKoro BOfloxpaHnjinm no 4 nojinMopcjjHbiM jroicycaM (2003 r.) 



JIoKyc 



HacTOTbi ajuiejieii 



D K 



yrjiH^CKoe BoaoxpaHHJiHme 



LDH-A* 



p(*100) = 0,26 
q(*120) = 0,74 



0,22 



0,18 



-0,076 



0,062 



ME-1* 



p(*10O) = 0,32 
q(*l 12) = 0,68 



0,55 



0,32 



-0,118 



0,104 



bEST-2* 



p(*41) = 0,18 
q(*45) = 0,82 



4,45 * 



0,61 



0,347 



-0,356 



AAT* 



p(*10O) = 0,59 
q(*l 10) = 0,41 



11,99* 



1,67* 



-0,636 



0,614 



HBaHbKOBCKoe BcmoxpaHHJiume 



LDH-A* 



p(*10O) = 0,24 
q(*12Q) = 0,76 



0,79 



0,32 



0,110 



-0,117 



ME-1* 



p(*10O) = 0,25 
q(*l 12) = 0,75 



0,28 



0,20 



0,063 



-0,071 



bEST-2" 



p(*41) = 0,15 
q(*45) = 0,85 



6,74* 



0,65 



0,322 



-0,327 



AAT* 



p(*100) = 0,44 
q(*l 10) = 0,56 



5,62* 



1,17 



-0,292 



0,282 



HccneflOBaHne npoBe^eHo b 2003 r. b o6mefi cjto>khocth no 12 re- 
HeTHHecKHM noicycaM. 06mnn ypoBeHb nonnMop(j)H3Ma HepHOMopcico- 
KacnnncKon TronbKH H3yHeHHbix nonynannn cocTaBJiaeT P=0,31 (npn 
KpnTepnn k=0,95). Cpe^Haa reTepo3nroTHOCTb, BbinncneHHaa npaMbiM 
noflcneTOM juis YrnHHCKoro BOfloxpaHnnnma H ob =0,143 (s.e. 0,071), 
OKnaaeMaa reTepo3nroTHOCTb H ex =0,123 (s.e. 0,055). J\ji% HBaHbKOB- 
CKoro BOfloxpaHnnnma 3th noKa3aTenn HecKonbKO HH>Ke: cpe^Haa reTe- 
po3nroTHOCTb, BbiHHCJieHHaa npaMbiM no^cneTOM, cooTBeTCTByeT 
OKn^aeMbiM 3HaHeHnaM H ob =H ex =0,114 (s.e. 0,055). KoJinnecTBO anne- 
jien Ha Jioicyc a=l,3 (s.e. 0,1). 

OcHOBHbie nonyjiannoHHO-reHeTHHecKne xapaKTepncTHKH TianbKH 
yriiHHCKoro n HBaHbKOBCKoro BOfloxpaHnnnm npeflCTaBJieHbi b Ta6ji. 
6.14. B o6enx nonynannax no RByM noicycaM (AAT* n bEST-2*) HMeeT- 
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ca flocTOBepHoe oTKJioHeHne ot paBHOBecHbix nacTOT reHOTHnoB, hto, 
BepoaTHO, CB33aH0 c hx KpafiHHM reorpac})HHecKHM nonoKeHneM otho- 
CHTenbHo ecTecTBeHHOHCTopHHecKoro apeana tiojibkh h ManbiM cpoKOM 
ot MOMeHTa BceneHHa (bo3mo>kho, nocjieflCTBna <ocj)(|)eKTa ocHOBaTe- 
na»). Ilo noKa3aTenHM reTepo3HroTHOCTH nonynanna ttojibkh YrnHH- 
CKoro BOfloxpaHHJinma xapaKTeproyeTca HeGonbuinM h36mtkom 
reTepo3HroT no BceM JioicycaM, 3a ncionoHeHHeM bEST-2*. rionynanna 
HBaHbKOBCKoro BOfloxpaHHnnma, Hao6opoT, ncnbiTbiBaeT He3HaHHTenb- 
Hbifi flecjfflnnT reTepo3HroT (KpoMe Jioicyca AAT*). 

6.8. IIonyjiHUHH TMJibKH LUeKCHHHCKoro BoaoxpaHHJiHiua 

LUeKCHHHCKoe BOfloxpaHHnnme - caMoe ceBepHoe H3 Bcex bo^o- 
eMOB, ocBoeHHbix HepHOMopcKO-KacnHHCKofi tiojibkoh. rionynanna 
tiojibkh LUeKCHHHCKoro BOfloxpaHHJinma reHeTHHecKH cxoaca c nonyjra- 
nnefi Pbi6HHCKoro BOfloxpaHnnnma: r=0,99±0,01 (D=0,001), reHeTHne- 
CKoe cxoflCTBo no Hero (Nei, 1978) 0,998 (D 0,002). HccneflOBaHne 
npoBe^eHO b 2005 r. b o6men cjio>khocth no 1 7 reHeTnnecKnM noKycaM. 
TaSjiHua 6.15. nonynannoHHO-reHeTHHecKaa xapaKTepncTHKa nepHO- 
MopcKO-KacnnncKon tiojibkh nonyjrannn LUeKCHnHCKoro BOfloxpaHn- 
jinma no 4 noJinMop(j)HbiM JioicycaM (2005 r.) 



JIOKyc 


HacTOTbi ajuiejieft 


x 2 


k 


F 


D H 


LDH-A* 


p(*10O) = 0,28 
q (*120) = 0,72 


2,45 


0,63 


-0,391 


0,348 


ME-1* 


p(*100) = 0,14 
q(*112) = 0,86 


0,27 


0,12 


-0,158 


0,105 


bEST-2* 


p(*41) = 0,19 
q(*45) = 0,81 


0,85 


0,28 


-0,231 


0,192 


AAT* 


p(*100) = 0,60 
q(*110) = 0,40 


4,44* 


1,01 


-0,667 


0,583 



06mnn ypoBem> nojinMopcj)H3Ma nepHOMopcKo-KacnnncKon ttohb- 
Kn H3yHeHHon nonynannn cocTaBJiaeT P=0,31 (npn KpnTepnn k=0,95). 
Cpe^Haa reTepo3nroTHOCTb, BbinncneHHaa npaMbiM noflcneTOM 
H ob =0,155 (s.e. 0,074), o>KnnaeMaa reTepo3nroTHOCTb H ex =0,114 
(s.e. 0,052). KonHHecTBO ajinenen Ha Jioicyc a=l,3 (s.e. 0,1). OcHOBHbie 
nonynannoHHO-reHeTHHecKne xapaKTepncTHKH npeflCTaBJieHbi b Ta6n. 
6.15. nonynanna ironbKH LUeKCHnHCKoro BOfloxpaHHJinma oneHb Mano- 
HHcneHHaa, oGteM Bbi6opKH cocTaBnn nnnib 16 oco6en. Ilo KpnTepnio 
KanMoropoBa-CMHpHOBa Bee noKycbi HaxonaTca b paBHOBecHOM co- 

CTOaHHH. 
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JJna Bcex noKycoB xapaKTepHa HeBbicoicaa nacTOTa o^Horo H3 anne- 
jieft (LDH-A*100, ME-1*100, bEST-2*41, AAT*110), KOTopue coxpa- 
hjhotcji jihiiib b reTepo3HroTHOM coctojihhh. IIo KpHTepnio 
reTepo3HroTHOCTH fljia aaHHOH nonynanHH xapaKTepHO npeoGjia^aHHe 
reTepo3HroT no BceM HccneflOBaHHbiM noicycaM. BepoaTHO, 3to CB>i3aHO 
c KpaeBbiM ceBepHbiM nono>KeHHeM nonynanHH, a ^aBJieHHe OT6opa 6na- 
ronpHaTCTByeT coxpaHeHHio ajinejiefi b cocraBe reTepo3HroT. 

6.9. IIonyjiHUHH TMJibKH KaMCKoro BOAOxpaHmmma 

IlonyiiauHOHHO-reHeTHHecKaa xapaKTepncTHica tiojibkh KaMCKoro 
BOfloxpaHHJinma flaeTca Ha ocHOBaHHH c6opa MaTepnana b oceHHHH ne- 
pnofl 2011 r. HccJieflOBaHHe npoBeaeHO no 8 JioicycaM. 06ihhh ypoBeHb 
nonHMop(j)H3Ma HepHOMopcKO-KacnnncKon tiojibkh H3yHeHHon nonyna- 
nnn cocTaBnaeT P=0,41 (npn KpnTepnn k=0,95). Cpe^Haa reTepo3nroT- 
HOCTb, BbiHHCneHHaa npaMbiM noflcneTOM H ob =0,236 (s.e. 0,066), 
OKHflaeMaa reTepo3HroTHOCTb H ex =0,194 (s.e. 0,052). KonnnecTBO anne- 
nen Ha noicyc a=l,5 (s.e. 0,1). OcHOBHbie nonynanHOHHO-reHeTHHecKHe 
xapaKTepncTHKH npeflCTaBneHbi b Ta6n. 6.16. 

TaGjiHua 6.16. IlonynanHOHHO-reHeTHHecKaa xapaKTepHCTHKa nepHO- 
MopcKO-KacnHHCKofi tiojibkh nonynaHHH KaMCKoro BOfloxpaHHJiHma no 
4 no.nHMop(|>HMM noKycaM (20 1 1 r.) 



JIoKyc 


HacTOTbi ajijieneii 


x 2 


k 


F 


D H 


LDH-A* 


p(*70O) = O,15 
q(*120) = 0,85 


1,28 


0,28 


-0,169 


0,156 


ME-1* 


p(*100) = 0,54 
q(*l 12) = 0,46 


1,06 


0,51 


-0,144 


0,133 


bEST-2* 


p(*41) = 0,18 
4(*45) = 0,82 


2,59 


0,47 


0,240 


-0,248 


AAT* 


p(*100) = 0,50 
q(*l 10) = 0,50 


14,63* 


1,95* 


-0,610 


0,590 



Cjie^yeT oTMeraTb, hto aaHHofi b Bbi6opice tiojibkh H3 KaMCKoro 
BOfloxpaHHnnma OTcyTCTByioT roM03HroTbi LDH-A* 100/ 100, a caM an- 
nejib *100 coxpaHaeTca jihuib y pe^KHX reTepo3HroT. H3 H3yneHHbix 
noicycoB flec|)HHHT reTepo3HroT xapaKTepeH jihhib ana bEST-2 *. 

6.10. XIonyjiHUHOHHaa reHeTHKa poacTBemioro MopcKoro bh ia - aH- 
HoycoBHaHoii TiojibKH Clupeonella engrauliformes (Borodin, 1904) H3 
ceBepHofl nacTH KacmiiicKoro iviopn 

AHHoycoBH^Haa TtonbKa (KHJibica) - oGnHraTHbifi MopcKOH bh#, 
o6HTaioniHH b ceBepHofi nacTH KacnHHCKoro Mopa He flanee rpaHHnbi 
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onpecHeHHa. H3 Bcex npeflCTaBHreJieii po^a Clupeonella aHHoycoBH^Haa 
TionbKa no 3KOJiorHH HanGoJiee 6jiH3Ka k HepHOMopcKO-KacnHHCKofi 

TKWIbKe. 

HccneflOBaHHe ceBepoKacnHHCKoii nonyjMHHH aHHoycoBH^HOH 
tiojibkh npoBe^eHO b 2004-05 ro^ax b 06m efi cjio>khocth no 12 reHera- 
necKHM noKycaM. OGihhh ypoBeHb noJiHMopcj)H3Ma aHHoycoBH^Hon 
tiojibkh cocTaBJiaeT P=0,35 (npn KpnTepnn k=0,95). Cpe^Haa reTepo3H- 
roTHOCTb, BMHHCneHHaa npaMbiM noflcneTOM H ob =0,052 (s.e. 0,02), o>kh- 
flaeMaa reTepo3HroTHOCTb H ex =0,073 (s.e. 0,03). KoJinnecTBO anjienen Ha 
jiOKyc a=l,4 (s.e. 0,1). OcHOBHbie nonynannoHHO-reHeTHHecKne xapaK- 
TepncTHKH aHHoycoBHflHon tiojibkh CeBepHoro Kacnna npeflCTaBJieHbi b 
Ta6n. 6.17. 

TaSjiHua 6.17. IlonyjiJinHOHHO-reHeTHHecKaji xapaKTepncTHKa aHHO- 
ycoBHflHon tiojibkh C. engrauliformes CeBepHoro Kacnna no 7 nonn- 
Mopcj)Hi,iM JioKycaM (2005 r.) 



JiOKyc 


HacTOTbi ajiJiejieB 


x 2 


X 


F 


D H 


LDH-A* 


p(*100) = 0,99 
q(*120) = 0,01 


0,01 


0,01 


-0,013 


0,007 


ME-1* 


p(*l 12) = 0,05 
q(*120) = 0,95 


3,24 


0,18 


0,208 


-0,213 


bEST-2* 


p(*41) = 0,72 
q(*45) = 0,28 


5,34* 


0,94 


0,269 


-0,274 


AAT* 


p(*l 10) = 0,05 
q(*120) = 0,95 


3,36 


0,18 


0,209 


-0,214 


aGPDH* 


p(*a) = 0,10 
q(*b) = 0,90 


2,82 


0,31 


0,204 


-0,210 


SOD-1* 


p(*100) = 0,82 
q(*110) = 0,18 


5,90* 


0,73 


0,443 


-0,445 


GP-2* 


p(*100) = 0,06 
q(*l 15) = 0,94 


3,26 


0,21 


0,293 


-0,246 



CneziyeT OTMeraTb, hto nonyjiannoHHO-reHeTHHecKne xapaKTepn- 
cthkh C. engrauliformes no noKa3aTenaM noJiHMop(|>H3Ma n reTepo3H- 
roTHocTH 6jin>Ke k MopcKHM cejib^aM (Nevo et al., 1984), HeM k 
C. cultirventris n npecHOBOflHbix pbi6. AHHoycoBH^Haa TioJibKa hctko 
AH(|)(|)epeHnHpyeTca ot HepHOMopcKO-KacnnncKoii no JioKycaM GP-3*, 
G6PDH*, ME-1* n AAT*. Y aHHoycoBHflHon tiojibkh npaKTHHecKH 
noJiHOCTbio OTcyTCTByeT ajiJieJib LDH-A*120, KOTopun BCTpenaeTca 
tojibko b cocTaBe KpaiiHe pe^KHX reTepo3nroT. TaioKe aHHoycoBHflHaa 
TionbKa xapaKTepn3yeTca bmcokoh nacTOTon ajuiejia GP-2 *100, aHanor 
KOToporo b 3HaHHMOM KOJinHecTBe BCTpenaeTca Jinnib b nonyjiannax 

HepHOMOpCKO-KaCnnilCKOn TIOJIBKH MaHblHCKHX BOflOXpaHHJIHIH. JlflS 

XiaHHOH nonyjiaHHH xapaKTepHO npeoGjia^aHHe reTepo3HroT no BceM 
HCCJieflOBaHHbiM JioKycaM, Kpoivie LDH-A *. 
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TjiaBa 7. 

TeHeTHHecKaH flii(p(pepeiimiamm Clupeonella cultriventris 

Ha bccm npoTJi/Kciiiiii apeajia 

OflHHM H3 ochobhmx BonpocoB, aKTHBHO o6cy>KflaBfflHMca Ha npo- 

T3>KeHHH MHOrHX JieT, CJiy>KHT TaKCOHOMHHeCKHH CTaTyC pa3JIHHHMX 

KpynHbix reorpac|)HHecKHX nonynauHH tiojibkh. Y nepHOMopcKO- 
KacnHHCKofi tiojibkh b CB33H c 6oJibiiiHM reorpac|)HHecKHM apeajioM 
paHbine BbiflenanH 3 noflBH^a: nepHOMopcKaa TioJibKa C. delicatula deli- 
catula, KacnnficKaa TioJibKa C. delicatula caspia, a30BCKaa TionbKa C. 
delicatula azovi h OTflenbHaa npecHOBO^Haa (j)opMa - HapxanbCKaa 
TionbKa C. delicatula m. tscharchalensis , o6HTaBinaa b 03. ^apxaji (Bna- 
OTMHpoB, 1950; Cbctobh/iob, 1952). B flanbHefimeM, ot pmjiejiemm bh- 
jxa Ha noflBHflbi 6bmo pemeHO OTKa3aTbca (AHHOTHpoBaHHbifi ..., 1999). 
BMecTe c TeM, KaK ynoMHHanocb Bbinre, b p>me pa6oT (Kottelat, 1997; 
Eoryuicaa, HaceKa, 2004; Kottelat, Freyhof, 2007) o6ocHOBbiBaeT«i bbi- 
fleneHHe a30Bo-HepHOMopcKOH, KacnHHCKOH, boidkckoh h MaHbiHCKoM 
nonynaHHH TionbKH KaK OTfleJibHbix noflBH^OB huh bh^ob. TaKHM o6pa- 
30M, /uia nonynjiHHOHHO-reHeTHHecKHX HccneflOBaHHH KpafiHe Ba>KHbiM 
aBJiaeTca Bonpoc aocTOBepHOCTH OTHeceHHa pa3HHHHbix nonynaHHH 
TionbKH k oflHOMy h TOMy >Ke BH^y. B npoTHBHOM cjiynae jno6bie cpaB- 

HeHHJI, HanpHMep MOpCKHX H npeCHOBOflHMX TK)JieK, CTaHOBaTca HeKop- 
peKTHblMH. 

7.1. TaKCOHOMHHeCKHH CTaTyc KpynHbix rpynn nonyjismiii TH)JibKH 
Ha ociioBaiiiiii reHeTHKO-GHOXHMHHecKHx aaiiiibix 

/Jjia onpeaeneHHa HepapxHHecKofi CTpyKiypbi 6bma npoBe^eHa 
UPGMA-KJiacTepH3aHHa KpynHbix rpynn nonynauHH TionbKH H3 pa3Hbix 
6acceHHOB Ha ocHOBaHHH flHCTaHHHH Hea (Nei, 1972, 1975), c HcnoJib- 
30BaHHeM b KanecTBe penepa aaHHbix no KacnHHCKOH nonyjMHHH aHHO- 
ycoBH^HOH TiojibKH. IlpeflCTaBJieHHbie pe3ynbTaTbi cBH^eTejibCTByioT, 
hto Ha BceM npoTa>KeHHH CBoero coBpeMeHHoro apeana nepHOMopcKO- 
KacnHHCKaa TionbKa npeflCTaBJiaeT co6oh coBOKynHOCTb nonynaHHH 
Clupeonella cultriventris sensu lato, Haae>KHO OT(j)(})epeHnHpoBaHHyio ot 
poflCTBeHHoro BH^a - aHHoycoBH^HOH TronbKH (pnc. 7.1). 3HaHHMbix re- 
HeTHHecKHX pa3HHHHH Me>KBHflOBoro ypoBHa (Ayala, 1975) MQ-xjiy a30- 
BO-nepHOMopcKOH, KacnHHCKOH h MaHbiHCKOH TionbKofi He Ha6nioflaeTC>i 
(flHCTaHHHa 0,046), Tor^a KaK Me>Kfly HepHOMopcKO-KacnHHCKofi h aH- 

HOyCOBHflHOH TIOUbKOH pa3JIHHHa flOCTHraiOT BeJIHHHHbl D 0,69, HTO 

Mo>KeT xapaKTepH30BaTb hx KaK Haae>KHbie TaKcoHOMHnecKHe bham. 
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B npea&nax KnacTepa HepHOMopcKO-KacnHHCKOH tiojibkh mo>kho 
BbiflenHTb 2 cy6KnacTepa: IloHTO-KacnHHCKHH h BoJDKCKO-KaMCKO- 
MaHMHCKHH b CTaTyce nonyjMHHOHHMX rpynn (reHeTHHecKaa flHCTaH- 
Hiia okojio 0,045). He hckjuohcho, hto (J)opMHpoBaHHe 3thx cy6icnacTe- 

POB BbI3BaHO flUHTeHbHMM 06HTaHHeM TTOJIbKH B MOpCKHX H 

npecHOBOflHbix BoaoeMax. Iloflo6Haa reHeTHHecicaa #H(j)(})epeHnHanHJi 
Meayjy 3KonorHHecKHMH (j)opMaMH urapoKO pacnpocTpaHeHa y MHornx 
pu6 (Ryman et al., 1979; Ryman, Stahl, 1981; Kornfield et al., 1982). 




0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 

reHeTHHecKaa aHCTaHiiJui, D (Nei, 1972) 
PacyHOK 7.1. HepapxHHecKaa CTpyKTypa ochobhmx rpynn nonynannn 
C. cultriventris c penepmjM bh^om C. engrauliformes Ha ocHOBaHnn no- 
nynannoHHO-reHeTHHecKoro aHann3a 12 JioicycoB. Pe3ynbTaT nepapxnne- 
ckoh KJiacTepH3annn (UPGMA) Ha ocHOBaHHH reHeTHHecKHX flHCTaffliHH 
Hea (Nei, 1972). 

nonynanHH: 1-CeBepHMH Kacnnn, 2-BoJirorpaziCKoe BOfloxpaHHJiHHie, 
3-ropbKOBCKoe BOfloxpaHHUHme, 4-Pbi6nHCKoe Bo^oxpaHHUHme, 5- 
KaMCKoe Bo^oxpaHnnnme, 6-A30BCKoe Mope, 7-/],HecTpoBCKHH nHMaH, 
8-p. Jipenp, 9-MaHbiH, 10-C. engrauliformes (KacnnMcKoe Mope) 

OTcyTCTBHe 3HaHHMbix pa3JiHHHH npecHOBOjiHMX nonynaHHH 
^Henpa b cpaBHeHHH c JiHMaHHMMH HepHOMopcKHMH nonyjiaHHaMH, Be- 
poaTHo, Mo>KeT 6biti> oGtacHeHo HcropHHecKOH MOJioflocTbio 3thx npe- 
CHOBOflHbix rpynn, b kotopmx H3MeHeHHa nacTOT anjiejien eme ne 

JJOCTHrJIH CyHieCTBeHHBIX 3HaHeHHH. 
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TaKHM o6pa30M, nonynaHHOHHO-reHeTHHecicaji CTpyKTypa BHfla 
C. cultriventris onpeaenaeTca He ctojibko yaaneHHOCTbio HOBOo6pa30- 
BaHHbix nonynauHH ot HCTopHHecicoro apeana, ckojibko, Bepoarao, Bpe- 
MeHeM cymecTBOBaHHa b npecHbix Bo^ax. Bee npeflCTaBJieHHbie ^aHHbie 
no3BonaioT roBopHTb o bo3mo>khom HanHHHH 4)H3HonorHHecKHX pac 

TIOUbKH, 06HTaK)meH B BblCOKO- H HH3KO-MHHepaJIH30BaHHbIX Bo^ax, 

onpe^ejiaeMMx 3KonorHHecKOH cejieKTHBHocTbio pa^a ajuienefi Mapicep- 
Hbix reHeTHHecKHx noicycoB, ho He o cymecTBOBaHHH He3aBHCHMbix Taic- 
cohob (Cjimhbko h pp., 2010). 

HeMaiioBa>KHMM BonpocoM, otbct Ha kotopmh paer H3yneHHe no- 
nyjDiHHOHHOH CTpyKTypbi tiojibkh, aBnaeTca nponcxoKfleHHe nonyna- 
hhh MaHbina. CymecTByeT MHeHHe (/JoMaHeBCKHH h pp., 1964; 
EnoJiorHHecKHe..., 2004) hto 3aceneHHe TioJibKoii MaHbiHCKHX bo^o- 
xpaHHJiHHj npoH3oniJio H3 Bonra nocne co3/jaHHa Bonro-/],OHCKoro ica- 
Hana nepe3 U,HMJiaHCKoe BOfloxpaHHJiHHje. npeflCTaBneHHbie ^aHHbie 
npeflnaraioT Bbi^BHHyTb apyryio rHnoTe3y. Ilpn aHanroe pacnpefleJieHHa 
nonynaHHOHHO-reHeTHHecKHX noKa3aTeneH npn MHoroMepHOM HiKanH- 
poBaHHH (Zar, 1999) nonynaHHa MaHbina Haxo^HTca HecKOJibKO ot- 
flenbHO KaK ot boidkckhx, TaK h ot mopckhx rpynn (pnc. 7.2). B o6nacra 
IlpocTpaHCTB 1-2 MaHbiHCKaa nonynaHHa eflHHCTBeHHaa 3aHHMaeT III 
neTBepTb. B IlpocTpaHCTBe 1 nonynanna MaHbina pacnoJiaraeTca b 3Ha- 
neHHax <0, hto c6jiH>KaeT ee c npecHOBonHoii TionbKon Bojdkckoh 
rpynnbi. IlpH paccMOTpeHHH pacnonoiceHHa MaHbiHCKofi nonynanHH 
OTHOCHTenbHO npyrnx rpynn b coBOKynHOCTH IlpocTpaHCTB 1-2-3 Moac- 
ho oTMeTHTb HeKOTopyio 6nH30CTb ee k TionbKe A30BCKoro Mopa h, b 
MeHbuiefi CTeneHH - Kacnna (pnc. 7.2). 

Echh npeflnanoKHTb, hto TionbKa npoHHKJia b MaHbin H3 Bourn 
nocne CTponTenbCTBa Bonro-,n,OHCKoro KaHana, to ee nonynannoHHO- 
reHeTHHecKne xapaKTepncTHKn aoiDKHbi 6biTb cxokhmh c TaicoBbiMH 
Bourn c nonpaBKon Ha H3MeHeHne nacTOT annejien b noKajibHbix yeno- 
Bnax (6oJiee Bbicoicaa MKHepanroanHa bohm b MaHbine). Ho, b TaKOM 
CJiynae, CKopocTb MHKpo3BOJnonnoHHbix npeo6pa30BaHnn hmchho b 
3tom BOfloeMe flon>KHa 6biTb oneHb bmcokoh, hto6m npnMepHo 3a non- 
BeKa HacTonbKO cnnbHO H3MeHHTb reHeTHHecKHe xapaKTepncTHKH nony- 
nanHH. IlpOTHB CTOHb 6oJIbfflOH CKOpOCTH TeHeTHHeCKHX 

npeo6pa30BaHHH y TionbKH cBH^eTenbCTByeT 3HaHHTenbHoe cxo^ctbo 
Me>Kny nonynannaMH JJpenpa h HepHOMopcKHX JiHMaHOB. IlpHTOK mh- 
rpaHTOB b Jifienp H3 JiHMaHOB cnnbHO 3aTpyflHeH, TaK hto HaGnionaeMbie 
pa3HHHHa Me>Kny nonynaHnaMH 6ynyT cnen,CTBneM pa3JiHHHofi crpaTe- 
thh ananranHH k mccthmm ycnoBnaM, T.e. pe3ynbTaTOM MHKpo3BOJno- 
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Hhohhmx npeo6pa30BaHHH b nonynaHHax. BMecTe c TeM, npoaBJiemie 
pa3HHHHH MeiKjxy nonyjraHHaMH J],Henpa h JiHMaHOB He ctojib bcuhko 
(pnc. 7.1. h 7.2). Bo3mo>kho, hto TioJibKa npoHHKJia b MaHbiH no CHCTe- 
Me KaHajioB H3 TaraHporcKoro 3anHBa nepe3 Aoh. Ho h b 3tom cnynae 3a 
cpoK okojio 70 jieT aoji>kho npoH30HTH cTOJib >Ke cymecTBeHHoe nepe- 
pacnpeaejieHHe HacroT anjiejien. Bnojrae BepoaTHo, hto b HCTopHHecKHH 
nepnoa cymecTBOBan o6mch peKpyTaMH Me^y nonynauHaMH Mam>iHa 
h A30BCKoro Mopa, KOTopbifi b HacToamee BpeMa ManoBepoaTeH b CBa3H 
c bbicokoh H30Jiau:HeH BOfloxpaHHJiHm MaHMHCKoro KacKajja (Kapa6a- 
hob, 2009). 




o^ 



,a^« 
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PacyHOK 7.2. PacnoJio>KeHHe MaHMHCKOH nonynaHHH TionbKH npn mho- 
roMepHOM uiKanHpoBaHHH OTHOCHTeJibHO ochobhbix rpynn nonynauHH 
C. cultriventris c MapKepHbiM bh^om C. engrauliformes b pe3yni>TaTe 
nonynauHOHHO-reHeTHHecKoro aHanH3a 12 JioKycoB. IlocTpoeHHe Ha 
ocHOBaHHH reHeTHHecKHx ^HCTaHHHH Hea (Nei, 1978). 
IlonyjraHHH: 1-CeBepHbiii KacnnS, 2-BoJirorpaflCKoe BOfloxpaHHUHme, 

3-Pbl6HHCKOe BOaOXpaHHJIHme, 4-A30BCKOC MOpe, 5-^HeCTpOBCKHH JIH- 

MaH, 6-p. JjHenp, 7-MaHbm, 8-C. engrauliformes (KacnHHCKoe Mope) 
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PaccMOTpeHHe nonynannoHHO-reHeHeTHHecKHX flamibix c npnMe- 
HeHHeM (j)aKTopHoro aHanH3a (Zar, 1999) no3BonaeT BbiacHHTb oco6eH- 
hocth pacnpe^eJieHHa reHeTHHecKnx xapaKTepncrnK ot (j)aKTopoB 
cpe^bi n npeflnoJio>KHTb BepoaTHbie aflanrnBHbie npenMymecTBa fljia 
KOHKpeTHbix nonynannn BceJieHna. 

TaQjiHua 7.1. Pe3ynbTaTbi (j)aKropHoro aHanroa no ochobhmm rpynnaM 
nonynannn tiojibkh 



nepeMeHHaa 


<I>aKTop 1 


<I>aKTop 2 


<I>aKTop 3 


CeB. KacnHH 


-0,99409 


0,10793 


0,01141 


A30BCKoe Mope 


-0,99810 


0,06081 


0,00902 


PwSHHCKoe BcmoxpaHHjmme 


-0,99965 


-0,02361 


-0,01132 


BoJirorpa^cKoe BoaoxpaHHJiHme 


-0,99993 


-0,00171 


-0,01044 


p. MaHWH 


-0,99972 


0,02077 


-0,00968 


C. engrauliformes 


0,98610 


0,16574 


-0,01125 



IlpH aHanH3e (J)aKTopHbix Harpy30K mo>kho npennoJio>KHTb, hto 
OaKTop 1 OTpa>KaeT MeacBH^OByio flH(j)(j)epeHnHanHK) TioJieK. Ilonyjia- 
uhh C. cultriventris pacnonaraioTca b noJiOKHreJibHon 30He, Torna KaK 
C. engrauliformes - b OTpnnaTenbHon. BepoaTHO, OaicTop 2 noKa3biBaeT 
pa3HHHHa Me>Kny nonynannaMH pa3Hbix nacTefi apeana ironbKH. B naH- 
hom cnynae MaHbiHCKaa nonynanna aeMOHCTpnpyeT npoMe^yTOHHoe 
nonoKemie KaK othochtchbho mopckhx, TaK n Bojdkckhx nonynannn 
TioJibKH, hto nonTBep>KnaeTca n pe3ynbTaTaMH MHoroMepHoro niKajin- 
poBaHHa. OaKTop 3, npennanoKHTenbHO, OTpa>KaeT nacrabie ananrannn 
k cpen,e o6nTaHna - ana mopckhx nonynannn Harpy3Ka 6onbine 0, a ana 

npeCHOBOflHblX H COHOHOBaTOBOflHblX - MeHbUie. /JaHHblH (j)aKT MO>KHO 

oGtacHHTt BepoaTHofi ceneKTHBHocTbio pana noKycoB no oTHouieHnio k 
o6inen MHHepann3annH bohbi. 

TaKHM o6pa30M, npeflCTaBJieHHbie naHHbie 6anee cBnaeTenbCTByioT 
o pennKTOBOM CTaTyce nonynannn MaHbina, BepoaTHO ocTaBninxca no- 
cne BbicbixaHna nponnBa MOK^y HepHbiM n KacnnncKHM MopaMH, neM o 
BceJieHHH TionbKn H3 Bcnrn b MaHbin. 

7.2. IIpoHCxoayieHHe h coBpcMciiiian CTpyicrypa Bojijkckhx nonyjia- 
miii TioJibKH 

£(pyrHM HeMajioBa>KHbiM BonpocoM, pa3peniHTb KOTopbin mo>kho c 
npnMeHeHneM MeTOflOB reHeTHKo-GnoxHMHHecKnx nccneflOBaHnn, aBna- 
eTca nponcxTOKfleHne n 6bicTpaa 3KcnaHcna Bojdkckhx nonynannn 
TioJibKH. fl,jia 3Toro npoBe^eH nonyjrannoHHbin aHann3 nacTOTbi BCTpe- 
naeMOCTH reHOTnnoB n ajinenefi 12 noKycoB c npnMeHeHneM MeTona 



110 



MHoroMepHoro imcanHpoBaHHa (pnc. 7. 3, a) h MeTOfla rnaBHbix komiio- 
HeHT (ana JioKyca LDH-A*, pnc. 1 3,6). 

nonyHeHHbie flaHHbie fleMOHCTpnpyioT reHeTHnecKoe e^HHCTBo 
Bcex nonynauHH Bojtth. B o6meM MaccHBe mo>kho ycnoBHO Bbi^eJiHTb 
rpynny hh^hcboidkckhx (pnc. 7.3,a, n. 3,4,5) h BepxHeBon>KCKHX (pnc. 
13,a, n. 6,7,9) nonynauHH. H3 o6mefi crpyKrypbi BbiflejraeTca tojibko 
TionbKa HBaHbKOBCKoro BOfloxpaHHJinme (pnc. 7.3,a, n. 10), a nonyjra- 
UHa Pbi6HHCKoro BOfloxpaHHnnme (pnc. 7.3,a, n. 8) 3aHHMaeT npoMOKy- 
TOHHoe nono>KeHHe. 

BepOaTHO, B HBaHbKOBCKOM BOflOXpaHHUHIIie, HCCJieflOBaHHOM B 

2003 r., TionbKa HaxoflHJiacb Ha caMOM paHHeM 3Tane BceneHHa, no3TOMy 
reHeTHHecroie xapaKrepHCTHKH nonynauHH HaxoflHUHCb b HeycTOHHHBOM 
cocToaHHH (fljia Hee xapaicrepeH bmcokhh flecjmuHT reTepo3HroT D H = - 
0,44), hto h npHBneicno k 3HaHHTenbHMM pa3HHHHaM no cpaBHeHHio c no- 
nyjrauHaMH apyrax BOfloxpaHHJiHm BepxHen Bojtth. «HpoMe>KyTOHHoe» 
noJio>KeHHe ttojibkh Pbi6HHCKoro BOfloxpaHHnnma mo>kho oGtacHHTb ero 
6onbfflOH nnomaflbio c bmcokhm pa3Hoo6pa3HeM 6hotohob h oGteMOM 

BOflHblX MaCC, HTO IipHBOflHT K o6pa30BaHHK) JIOKaJIbHblX CTafl pbi6 H 

6onbiuoH BapnauHH reHeTHHecKHX xapaKrepncTHK npn paccMOTpeHHH 
BOfloeMa b ueJiOM (bo3mo>kho, cneflCTBHe <ocj)(j)eKTa BanyHfla»). 

Jinx BbiacHeHHa (j)HJioreHe3a ttojibkh Bourn nane3HO paccMOTpeTb 
pacnpeaeneHHe nacroT reHOTHnoB h annenefi JioKyca LDH-A* (pnc. 
1 3,6). KaK 6buio noica3aHO paHee (rnaBa 6), ajuiejib LDH-A*100 npeBa- 
nnpyeT b MopcKHX nonynaijHax h, BepoaTHO, cijenjieH c reHeraHecKHM 
KOMnneKCOM, OTBeTCTBeHHbiM 3a a^anTauHH k mopckhm yanoBHaM. B 
cbok) onepeflb, ajuiejib LDH-A* 120 flOMHHHpyeT b nonyjiauHax npecHO- 
BOflHbix BOfloxpaHHJinm Bojtth. H3yneHHe pacnpe^eJieHHa aiuiejiefi 
LDH-A* no3BonaeT no BKJia/iy b TK 1 h6tko OT^eJiHTb C. cultriventris 
(<0) ot C. engrauliformes (>0). Bee npecHOBOflHbie nonynauHH TioJibKH 
b npocTpaHCTBe TnaBHux KOMnoHeHT cocpeflOToneHbi b IV neTBepTH 
(pnc. 1 3,6), Tor^a KaK MopcKHe nonynauHH HaxoaaTca b III neTBepTH. 
«IlorpaHHHHoe» noJio>KeHHe TioJibKH BoJirorpa^cKoro BOfloxpaHHJiHma, 
BepoaTHO, oGtacHaeTca npHTOKOM MHrpaHTOB H3 aenbTbi Bourn (Kapa- 
6aHOB, 20126). 

MaKCHManbHaa KOHueinpauHa anjiejia LDH-A*120 Ha6nioflaeTca b 
Bonre y r. CapaTOBa, hto pa3HTenbHO OTJinnaeT 3Ty nonynauHio ot Bcex 
ocTanbHbix. BepoaTHO, 3to CBa3aHO c ocTaTKaMH penHKTOBofi nonyna- 
ithh npecHOBo^HOH >khjioh TioJibKH, (J)opMHpoBaBiiieH npecHOBo^Hbie 
nonynauHH noHMeimbix 03ep h HJibMeHefi HroKHefi Bourn (Bepr, 1948; 
Ka3aHHeeB, 1963). Bo3mo>kho, hto o6HTaBinaa po co3flaHHa BOfloxpaHH- 
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jinm TioJibKa CapaTOBCKHX 3aTOHOB npe^CTaBJiajia co6oM mnnyio npe- 

CHOBOflHyK) (J)H3HOJIOrHHeCKyK) pacy HepHOMOpCKO-KaCnHHCKOH TKMbKH. 

3to npeflnono>KeHHe no3BonaeT CHjm> pxjx BonpocoB, CBjraHHbix c 3kc- 
naHcneM BcejieHna BBepx no Banre. TaK, ftnHTejibHoe cymecTBOBaHne 
npecHOBOflHOH nonynannn no3BOJiHno Bbipa6oTaTb KOMnneKC aflanra- 

U.HH K 06HTaHHK) H pa3MHO)KeHHK> B HH3KOMHHepaJIH30BaHHI>IX BOJI3K- 

ckhx Bo^ax. BepoaTHO, 3aKpenneHne flaHHbix ananTannn 6mjio 
conpjDKeHO c yBeJinneHneM KOHneHTpannn annena LDH-A*120, KOTopaa 
h ^ocTHrna Ha6jnonaeMoro Bbicoicoro ypoBHa. TaKHM o6pa30M, nocne 
C03flaHHa Kacicana Bojdkckhx BOfloxpaHnnnm Hannnne aflanrannn n,™ 
o6HTaHHa b npecHbix Bo^ax no3Bonn.no TionbKe 6bicTpo ocbohtb o6pa- 
30BaBfflHeca HOBbie 6noToni>i h ocymecTBHTb 3KcnaHcnio no Been Banre. 

a 



1 




PacyHOK 7.3. TeHeTHHecKaa CTpyKTypa Bonaccioix nonynannn 
C. cultriventris. J\ji% onemcn reHeTHHecKnx paccroaHnn npHBe^eHM flBe 
MopcKne nonynannn n pon,CTBeHHbin bha C. engrauliformes . a - Mho- 
roMepHoe niKannpoBaHne no 12 reHeTHHecKHM JioicycaM. 
nonynannn: l-A30BCKoe Mope, 2-CeBepHbin Kacnnn, 3-Bonrorpaflcicoe 
BOfloxpaHHJinme, 4-p. BoJira b panoHe r. CapaTOB, 5-KyM6i>mieBCKoe 
BOfloxpaHHJinme, 6-TopbKOBCKoe BOfloxpaHnnnme, T-^IeGoKcapcKoe 
BOfloxpaHHnnme, 8-Pbi6nHCKoe Boaoxpaminnme, 9-Yr.nHHCKoe bo^o- 
xpaHnnnme, 10-HBaHbKOBCKoe BoaoxpaHnnnme, 11-111 eKCHHHCKoe bo- 
floxpaHnnnme, 12-C. engrauliformes (KacnnncKoe Mope) 
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KoMnoHema 1 (77%) 

PacyHOK 7.3. npoflOJiaceiaie. 6 - pacnpeaejieHHe HacroT BCTpenaeMocTH 
reHOTHnoB h anneneH noicyca LDH-A* b npocTpaHCTBe rjiaBHbix kom- 
noHeHT. 

nonyjiau,HH: l-A30BCKoe Mope, 2-CeBepHbiM Kacnnfl, 3-BanrorpaflCKoe 
BOfloxpaHHUHiue, 4-p. Bonra b paiioHe r. CapaTOB, 5-KyH6biiiieBCKoe 
BOfloxpaHHJiHme, 6-TopbKOBcicoe BoaoxpaHHJiHme, 7- T le6oKcapcKoe 
BOfloxpaHHUHiue, 8-Pbi6HHCKoe BoaoxpaHHUHiue, 9-yrnHHCKoe boao- 
xpaHHUHme, 10-HBaHbKOBCKoe BOfloxpaHHjmme, 11-111 eKCHHHCKoe bo- 
aoxpaHHJiHme, 12-C. engrauliformes (KacnHHCKoe Mope) 

7.3. OcoSeHHOCTH reorpa<j)HHecKoro pacnpeaejiemiH HeKOTopwx aji- 
jiejiefl b apea.ie C.cultriventris 

H3yneHHe KUHHantHOH h3M6hhhbocth nacTOT anjienen aBJiaeTca 
BaacHefiiuHM KOMnoHeHTOM nonynauHOHHOH 6HonorHH pbi6. B 6ojii>- 
uiHHCTBe cnynaeB npocTpaHCTBeHHaa reHeTHnecKaa HeoflHopoflHocTb 
o6ycjioBJieHa noHHaceHHoM BepoaTHocTbio reHeTHHecicoro o6MeHa H3-3a 
y^aneHHOCTH Me>Kjiy pa3HMMH nonynauHaMH jkhbothbix (Beacham et 
al., 1989; Shaklee, Varnavskaya, 1994; Simoes et al., 2008). 3aBHCH- 
moctb HacTOTM BCTpenaeMocTH onpeaeJieHHbix ajinejiefi ot reorpa(j)HHe- 
CKoro nono>KeHHa nonynauHH onncaHO flJia aMepHKaHCKoro yrpa 
(Williams et al., 1973), JiococeBbix (AjnyxoB h pp., 1997) h pa^a flpyrax 
pu6 (KHpnHHHHKOB, 1987; AinyxoB, 2003). OneHb Macro KJiHHanbHOCTb 
CBa3aHa c 3KonorHHecKHMH oco6eHHocTaMH cyiuecTBOBaHHa BH#a. TaK, 
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ana nyKynaHa (no noicycy EST*) n HepKH (no noicycy LDH-Bj *) pa3Jin- 
nna b TeMnepaTypHOH ycTonnnBOCTH anno3HMOB cooTBeTCTByioT Ha- 
npaBneHHK) kjihh annenen cooTBeTCTByiomHX noKycoB (Koehn, 1969; 
KnpnnHHHKOB, 1987). Hannnne reorpa(j)HHecKHX oco6eHHOCTefi pacnpe- 
fleneHHa annenen MO>KeT 6mtb CBJoaHO He tojibko c 3KonorHHecKHMH 

0C06eHH0CTaMH, HO H B03HHKHyTb B pe3yJIbTaTe BTOpHHHOrO KOHTaKTa 

Meynjiy reHeTHHecKHMH pacaMn o^Horo BH^a. IlpnMepoM 3Toro cny>KHT 
KJinHanbHOCTb pacnpeaeneHHa ajinena reMorno6nHa HB-1* y 6anTHH- 
ckoh TpecKH, KOTopun aBJiaeTca MapKepoM pa3Hbix (j)H3HanorHHecKHX 
pac c y3Kon 30hoh CMemnBaHna (Sick, 1965; Mork et al., 1982). Heico- 
Toptie aBTopti (Powell, Taylor, 1979; TonyGnoB, 1988) nonaraioT, hto 
Bbi6op onTHMajibHon cpe^bi cymecTBOBaHHa reHeraHecKH pa3JiHHHbiMH 
ocoGaivra aBJiaeTca ochobhmm (})aKTopoM noflflep>KaHna 6eJiKOBoro no- 
nnMop(|)H3Ma b nonynannax >khbothmx caMon pa3Hon cncTeMaTHHecKon 
npnHaflJie>KHOCTH. 

J\jik HepHOMopcKO-KacnnncKon tiojibkh 3aKOHOMepHOCTH b pac- 
npefleneHHH annenen Tpex reHeraHecKHX noicycoB He oGHapyaceHO (pnc. 
7.4). OAHaKO npn aHanH3e 3thx #aHHbix 6bma ycTaHOBneHa oco6eH- 
HOCTb pacnpeaeneHHa anneM noicyca JiaKTa , menmporeHa3bi-A. Ajuienb 
LDH-A*100 3HaHHTenbHO npeo6naflaeT b nonynaHHax tiojibkh KacnHH- 
CKoro (p=0,81) h A30BCKoro (p=0,75) Mopefi. B ^HecTpoBCKOM nHMaHe 
HepHoro Mopa, noflBep>KeHHoro GonbinoMy onpecHeHHio H3 /jHecTpa, 
nacTOTa 3Toro ajinejia HecKonbico HHace (p=0,73). J\jix peHHbix nonyna- 
Hhh TionbKH (icpoMe Boidkckhx h KaMCKHx) KOHHeTpaHHa BapnaHTa 
LDH-A*100 HH>Ke, HeM /uia mopckhx nonynauHH, ho Bee paBHO cocTaB- 
naeT He MeHee 50%. 

IlpHHHHnHajHjHO HHaa KapTHHa HaGmoflaeTca b BOfloxpaHHJiHmax 
Bourn (pnc. 7.4). 3^ecb 3HaHHTenbHO npeoGjia^aeT annenbHbin BapnaHT 
LDH-A*120 (Karabanov, Slynko, 2010). Jlnuib ,zuia caMoro HnacHero, 
BonrorpaflCKoro BOfloxpaHnnnnje, ero flana nyTb MeHee flByx TpeTen 
(p=0,65). B Bonre y r. CapaTOB nacTOTa BCTpenaeMOCTH annena LDH- 
A*120 MaKCHManbHa (/?=0,82) h HecKOJibico cmracaeTca npn npoflBH>Ke- 
hhh BBepx no KacKa^y BOfloxpaHnnnni. CTOJib cymecTBeHHbie pa3HHHHa 
b annenbHbix nacTOTax MoryT CBHfleTenbCTBOBaTb o HanHHHH HacraHHofi 
penpoayKTHBHOH H30JiaHHH Me>Kfly nonynaHHaMH. BMecTe c TeM, KaK 
noKa3aHO Ha pa6oTax c Cichlidae (McKaye et al., 1984), OTcyrcTBHe 
(j)HKcaHHH anbTepHaTHBHOx anneneH yica3biBaeT Ha OTHOCHTenbHO He- 
aaBHee npeicpameHHe reHeraHecKHX oGmchob, jih6o Ha oTcyTCTBHe a6- 
cojhothoh H30JiaHHH, hto b nonHofi Mepe cnpaBeflUHBO no OTHonieHHio k 
TionbKe (Kapa6aHOB, 2006). 
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PacyHOK 7.4. reorpacpHHecicoe pacnpeaejieHHa anjiejieS HeKOTopux re- 
HeTHHecKHx noKycoB HepHOMopcKo-KacnHHCKoii TionbKH no OCHOBHMM 
HacraM apeana. YicasaHa flOJia HanGoJiee «MeflJieHHoro» annena. 
1-aKBaTopna ,H,HecTpoBCKoro jiHMaHa, pafloH r. Benropo^-flHecTpoBCKHH; 2-aKBa- 
Topna Cpe^Hero J],Henpa: pafloH ycTta p. Caiviapa, KapanyHOBKoe Bo^oxpaHHnnme, 
p. J\nenp; 3-aKBaTopHa A30BCKoro Mopa: paMoH noc. IIopT KaHTOH, HyM6yp-Koca, 
^enBTa p. ,3,oh, to Ha «Cent^eBaa»; 4-aKBaTopna MaHbiHCKoro KacKa^a Bo^oxpaHH- 
jihih;: KaHan bctbh A30bckoh Bo^opacnpe^eJiHTenbHOH chctcmbi, BecenoBCKoe bo- 
^oxpaHHUHme, nponeTapcKoe Bo^oxpaHHnnme, 03. MaHMH-rygiuio; 5-ceBepHaa 
HacTb KacimiicKoro Mopa, paiioH ycTta p. CynaK; 6-cpe^Haa 30Ha Bonrorpa^cKoro 
Bo^oxpaHHJiHma; 7-BepxHaa HacTb Bonrorpa^cKoro Bo^oxpaHHnnma y r. CapaTOB; 
8-KaMCKHH nnec KyH6bimeBCKoro Bo^oxpaHiiniime; ^MeGoKcapcKoe Bo^oxpaHii- 
jiHme B03ne r. KocMo^eMtaHCK; 10-Pi>i6HHCKoe Bo^oxpaHHnnme (14 eraHUHH ot- 
6opa npo6); ll-YrnHHCKoe Bo^oxpaHHnnme: r. YrnHH h r. Kajra3HH, HBaHtKOBCKoe 
Bo^oxpaHHJiHme: r. JlyQna h r. KoHaKOBo; 12-LUeKCHHHCKoe Bo^oxpaHHJiHme, 
Cn3MeHCKoe pacmnpeHHe; 13-KaMcicoe Bo^oxpaHHnnme, r. IlepMb 
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Oco6eHHOCTH pacnpe^eJieHHa ajuiejieii b nonynaHHax tiojibkh Bou- 
rn, BepoaTHO, KpoeTca b MHKpo(j)HJioreHe3e bojdkckhx nonyjianHH 
tiojibkh. Ha ocHOBaHHH /],HK-(|)HHrepnpHHTHHra c npHMeHeHHeM 
RAPD-MapicepoB ycraHOBJieHO, hto (j)HnoreHeTHHecKH BOJi>KCKaa tiojib- 
Ka npoHcxo^HT ot tiojibkh KacnniicKoro Mopa (CTOJl6yHOBa, Cjibihbko, 
2005; Cjibihbko h jxp., 2010). XapaKTepHoe jihhib flna Bojhtc npeo6jia- 
flaHHe anjiejia LDH-A*120 mo>kho oGtacHHTB jih6o oco6eHHBiM (j)H3Ho- 
jiorHHecKHM cTaTycoM npecHOBo^HBix TiojieK, jih6o oco6bim 
npoHcxoacfleHHeM 3thx nonyjiauHH. 

B cjiynae cymecTBOBaHHa npecHOBOflHofi (j)H3HOJiorHHecKoii pacBi, 
MapKepoM KOTopofi cJiyacHT ajuieJiB LDH-A*120, cJieflOBajio 6bi o>KHflaTB 
h npeo6jiaflaHHa 3Toro annejia b apyroM npecHOBO^HOM BOfloeMe - 
p. ,n,Henp. OflHaKO, flJia nonynannH tiojibkh cpe^Hero TeneHHa ,fl,Henpa 
nacTOTa BCTpenaeMOCTH anjiejia LDH-A*120, p=0,3\. 3to cymecTBemio 
HH>Ke, neivi b BOfloxpaHHJiHmax Bojirn. JJpyroe oGtacHeHHe, 6ojiBuie co- 
OTBeTCTByiomee HaGjno^aeMBiM (j)aKraM, 3aiaiioHaeTca b npoHcxo>Kfle- 

HHH BOJDKCKOH TIOJIBKH OT >KHJIOH (j)OpMBI CapaTOBCKHX 3aTOHOB. J\o 

3aperyjiHpoBaHHa Bojirn jxaHuax MajioroyneHHaa npecHOBOflHaa (j)opMa 
oGnrajia b 3aTOHax h HJiBMeHax y r. CapaTOB (Cbctobhaob, 1952; Ka- 
3aHHeeB, 1963). CorjiacHO npeanoJio>KeHHio H.B. LUapoHOBa (1971) no- 
cne co3^aHHa KacKa^a BOfloxpaHHJiHm hmchho 3Ta npecHOBOflHaa 
TioJiBKa Morjia noJiyHHTB bo3mo>khoctb pacceJiHTBca no aKBaTopHH Ca- 
paTOBCKoro BOfloxpaHHJiHma, a b flajiBHefinieM h no Been BoJire. 

Ecjih npHH^TB npeflnoJioaceHHe o npoHcxo>KfleHHH bojdkckhx no- 
nyjianHH tiojibkh ot (jjopMBi, aflanTHpoBaHHofi k ycJiOBHaM npecHBix 
Boa, to CTaHOBHTca noHaTHBiM h BBicoKaa ckopoctb ee pacceJieHHa. H 
reHeTHHecKH, h Mopcj)OJiorHHecKH nepHOMopcKO-KacnHHCKaa TioJiBKa Ha 
BceM cBoeM apeajie npeacTaBJiaeT o^hh bh^. TaKHM o6pa30M, BepoaTHo, 
>KHJiaa TioJiBKa CapaTOBCKHX 3aTOHOB npe^CTaBJiajia co6oh npecHOBOfl- 
Hyio (j)H3HOJiorHHecKyio pacy C. cultriventris. MapKepoM 3toh pacBi mo- 
>KeT cjiy>KHTB ajinejiB LDH-A*120. Kocbchho TaKoe npeflnojio>KeHHe 
noflTBep>KflaeTca MaKCHMajiBHofi KOHneHTpanneH flamioro ajuiejia 
HMeHHO b nonyjianHH tiojibkh, BBUioBJieHHofi y r. CapaTOBa (p=0,82). 
TaKHM o6pa30M, reorpa(j)HHecKHe oco6chhocth reHeTHHecKoii cTpyicry- 
pBi tiojibkh aBJiaioTca cJieflCTBHeM hx npoHcxo>KfleHH>i, hto 6bijio noKa- 
3aHO h b pa6oTax no apo30(|)HJiaM (Simoes et al., 2008). AHanorHHHaa 
CHTyanna CKJiaflBiBaeTca h npn paccMOTpeHHH oco6eHHOCTeii pacnpeae- 
jieHHa ajuiejieii JioKyca bEST-2*. B BOfloxpaHHJiHmax Bojirn nacTOTa 
BCTpenaeMOCTH ajuiejia bEST-2*41 He npeBBiuiaeT 17% (MHHHMajiBHa b 
capaTOBCKoii nonyjiauHH - 3%), Tor^a KaK b ocTanBHBix nacrax apeana 
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OHa ropa3,no 6onbiue. J\m. ocTanbHbix HccneflOBaHHbix reHeTHHecKHx 
JiOKycoB TaKofi 3aKOHOMepHOCTH He Ha6nioflaeTca. 

^toGm noflTBepflHTb rnnoTe3y 06 oco6om npoHcxoayjeHHH Boidk- 
ckhx nonynauHH tiojibkh, cjie^yeT npoBepHTb HanHHHe reHeraHecKHx 
MapKepoB, xapaKTepHbix hmchho ana 3thx nonynaHHH. B KanecTBe 
«boji>kckhx» MapicepoB npe^noJiaraeTca npHHaTb ajineiibHbie BapnaHTbi 
LDH-A*120 h bEST-2*45. TaKHM o6pa30M, cuepyer onpeaenHTb hx ce- 
neKTHBHoe huh HeHTpantHoe 3HaneHHe, a TaioKe ycTaHOBHTb (|)aKTopbi, 
o6ycjioBJiHBaioHiHe oco6eHHocTH hx pacnpe^ejieHHa. 
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TjiaBa 8. 

3KOJioro-reHeTHHecKHH aiia,im iionvjiHiuni TiaibKH 

6acceiiiia Bojirn 

IIo TeopHH HeHTpanbHOCTH pa3HHHHa Me>Kjry nonynaHHJiMH CB33a- 
Hti co cnyHaHHMMH npoueccaMH h cny>KaT 0Tpa>KeHHeM reHeTHnecKHx 
pacxoacfleHHH Me>Kfly OTHOCHrenbHO H30JiHpoBaHHMMH nonyjniHHaMH 
(Oho, 1973; Kraviypa, 1985; Nei, 1987). J\amibm noflxoa yao6eH npn 
H3yneHHH (|)HJioreHeTHHecKoro po^CTBa Meayry KpynHbiMH TaKCOHaMH h 
npn nonynauHOHHO-reHeTHHecKHX pa6oTax c npHMeHeHHeM J\HK. Ilpn 
H3yneHHH H30(j)epMeHTOB, KaK npaBHno, Ha6jnoflaeTca 6onbinoe kouhhc- 
ctbo npHMepoB ceneKTHBHOCTH Tex hjih hhbix ajinenbHbix BapnaHTOB, 
KOTopbie MoryT cny>KHTb MapicepaMH (|)H3HonorHHecKHX huh reorpacj)H- 
HecKHx pac (KHpnHHHHKOB, 1972, 1987; Ayala, 1974; Watt, 1985; Ajny- 
xob, 2003). 

8.1. IIpoBepica iiccjie/ioBaiiiibix reHeTHnecKHx chctcm Ha ceieKTHB- 

HOCTb 

^leTKHMH ajinenbHbiMH BapnaHTaMH, npeflCTaBneHHbiMH b aocTa- 
tohhoh Mepe bo Bcex HccneflOBaHHbix nonynauHax TionbKH, oGjia^aioT 
noKycbi LDH-A *, bEST-2 * h ME-1 *. OcTanbHbie HccneflOBaHHbie noKy- 
cm jih6o MOHOMopcj)Hbi (MDH*, 6PGDH*), jth6o hmciot HH3Kyio nacTo- 
Ty anbTepHaTHBHbix BapnaHTOB (paa (j)paKHHH cneKTpa o6mero 6enKa 
GP*), jih6o He aBnaioTca reHeraHecKH aeTepMHHHpoBaHHbiMH ajinenb- 
hmmh BapnaHTaMH (AP*, ciGPDH*) huh HMeeTca HeaocTaTOHHbiH ana 
floCTOBepHofi HHTepnpeTaHHH MaTepnan (SOD*). 

MepoM juia oHeHKH bo3mo>khoh cejieKTHBHocTH annena onpeae- 
jieHHoro jioKyca cny>KHJio H3yneHHe oTHocHTenbHOH npHcnoco6neHHo- 
cth reHOTHnoB b HccneflOBaHHbix nonyjMHHax. Iloflpo6Haa 
reHeTHHecKaa xapaKrepncTHKa HCCJieflOBaHHbix nonyjuiHHH npHBe^eHa b 
TjiaBe 6. Onnpaacb Ha 3th p,auubie h HcnoJib3ya KpnrepHH npHcnoco6- 
neHHOCTH KaK Mepbi flaBneHHa OT6opa, mo>kho nocTpoHTb ^HarpaMMy 
MHo>KecTBeHHbix npHcnocoGjieHHocTeM C. PaHra (AinyxoB, 2003) c 
«nHKaMH» b o6nacTH HH3Koro aaBJieHHa OT6opa h «BnaflHHaMH» b pafi- 
OHax BbicoKoro aaBneHHa OT6opa (pnc. 8.1). 

fljia nonyjiaHHH TioJibKH BojracKoro KacKa^a BOfloxpaHHJiHm xa- 
paKTepHa aoBonbHo BbicoKaa cTeneHb npncnocoGjieHHocTH. /JaBneHHe 
OT6opa MHHHManbHO ana nonynaHHH TaraHporcKoro 3anHBa, MaHbina h 
CeBepHoro Kacnna (pnc. 8.1, n. 4,6,7). B nponnx rpynnax HMeeTca aaB- 
neHHe OT6opa pa3HHHHOH hhtchchbhocth no BceM TpeM noKycaM. 3th 
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aaHHbie MoryT cBH,aeTe.nbCTBOBaTb 06 yMepeHHOM HHcne ceneKTHBHo 
HeHTpanbHbix nonHMop(J)Hbix noKycoB, BbiflenaeMbix MeTOflOM H30(J)ep- 
MeHTHoro aHanH3a. 




2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

nonyjumHH 



- - - - w (LDH-A *) - - w (ME-1 *j --- w (bEST-2 *) — w cpednee 

PacyHOK 8.1. /JnarpaMMa OTHOCHTenbHOH npncnocoGjieHHOCTH (w) no 
reHeTHHecKHM noicycaM LDH-A *, ME-1 * h bEST-2 * 
no och a6cuHcc - HcaneaoBaHHbie nonynauHH: l-,n,HecTpoBCKHH nHMaH, 
2-pycJiOBaa HacTb p. J\uenp, 3-KapanyHOBCKoe BOfloxpaHnnnme, 4- 
TaraHporcKHH 3anHB A30BCKoro Mopa, 5-jxesibTa p. Ron, 6-MaHMHCKHe 
BOfloxpaHHJiHma, 7-CeBepHMH Kacnnn, 8-BoJirorpazicKoe BOfloxpaHH- 
jiHme, 9-p. Bonra b paMoHe r. CapaTOB, lO-KyfiGbimeBCKoe BoaoxpaHH- 
nHme, H-MeGoKcapcKoe BoaoxpaHHUHme, 12-ropbKOBCKoe 
BOfloxpaHHJiHme, 13-Pbi6HHCKoe BOfloxpaHMJinme, 14-YrjiHHCKoe boao- 
xpaHHJiHme, 15-MBaHbKOBCKoe BOfloxpaHnnnme, 16-LUeKCHHHCKoe bo- 
aoxpaHHUHme. Ilo och op^HHaT - OTHOCHTenbHaa npHcnoco6neHHOCTb 

/JjIS HepHOMOpCKO-KaCnHHCKOH TIOUbKH, HeCMOTpa Ha OTHOCHTeJIb- 

ho He6onbuioH MaTepHan, npHMepHaa rojisl noKycoB, noflBep>KeHHbix 
6ajiaHCHpyK)meMy oT6opy cocTaBJiaeT 36%, #H3pynTHBHOMy - 46% h 

18% CeJieKTHBHO HeHTpaJIbHblX H3 HCCJieflOBaHHblX JIOKyCOB. JJjw JIOCO- 

ceii /JanbHero BocTOKa Pocchh flOJia noicycoB, noflBep>KeHHbix 6anaHCH- 
pyiomeMy oT6opy cocTaBJiaeT 38-50%, ,zni3pynTHBHOMy - 38-48%, 
ceneKTHBHo HeHTpanbHbi - 14-23% noicycoB (AinyxoB h pp., 1997; Aji- 
TyxoB, 2003). J\ji% Jiococen Ajmckh h EpHTaHCKOH KojiyM6HH pus Bcex 
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Tpex rpynn noKycoB npHMepHO paBHa, hto, bhuhmo, CBjnaHO c 6oJiee 
mjhkhmh ycnoBHaMH cymecTBOBaHHa b 3thx paMoHax (Wilmot et al., 
1994). B uenoM ana jiococeBtix ypoBem. ceneKTHBHo HeHTpajibHbix an- 
jiejiefi cocTaBJiaeT okojio 20% (/jHHaMHKa..., 2004). Ilo flaHHMM 
M. KHMypbi (1985), ocHOBaHHbix Ha H3yneHHH 6enKOBoro noJiHMop- 
(j)H3Ma, flona HeHTpanbHbix JioKycoB y pa3Hbix bh^ob cocTaBJiaeT ot 13 
AO 2 1 %, a no .ziaHHMM 06 SNP-noJiHMop(j)H3Me y nenoBeica - okojio 20% 
(Fay etal., 2001). 

H3BecTHO, hto jura reorpacj)HHecKH h HCTopHHecKH CB>i3aHHbix no- 
nynauHH aotdkhm o6Hapy>KHBaTbca 3(j)(j)eKTM h30JI>ihhh paccToaHHeM 
(Carvalho, 1993; Slatkin, 1993). TaKofi aHanro 6bm npoBe^eH 
K).IL AnTyxoBMM c coTp., rpe 6bmo noKa3aHO Kaic HanHHHe cb33h Meac- 
py reHeTHHecKHM h reorpacj)HHecKHM paccToaHHeM, TaK h ee oTcyTCTBHe 
(AnTyxoB h pp., 1997). AHajiorHHHaa pa6oTa 6bma npoBeaeHa ana no- 
nynauHH tiojibkh Bojdkckhx BOfloxpaHHJiHm. FeHeTHHecKHe flHCTaHHHH 
6bijih noJiyneHbi H3 nonapHoro cpaBHeHHa Me>KnonyjiaHHOHHbix BeJiH- 
hhh F ST K03(j)(j)HLi:HeHTOB PaiiTa (Hen, Kyiviap, 2004). J\amioe cpaBHeHHe 
ana nonyjiaium tiojibkh 6onee KoppeKTHO, HeM Hcnonb30BaHHe napa- 
MeTpoB MOKnonyjiauHOHHbix 3(j)(j)eKTHBHbix HHCJieHHOCTefi nonyjiauHH, 
Bbipa>KeHHMX c yneTOM npoHenra MHipaHHH (N e m) b cbjbh co cjio>kho- 
ctbk) npaivioro onpeaeJieHHa 3Toro noKa3aTeJia. Pe3yjibTaTbi, paccHHTaH- 
Hbie pus 8 nonynaiiHH HepHOMopcKO-KacnHHCKofi tiojibkh Bojckckoto 
KacKa^a BOfloxpaHHJiHm Ha ocHOBaHHH 12 noJiHMopcj)Hbix noKycoB, no- 
Ka3MBaioT OTcyTCTBHe flocTOBepHofi CB33H Me>Kfly reorpacj)HHecKHM H 
reHeTHHecKHM paccToaHHaMH: r 2 =0,023 npn p>0,13. 3th .naHHbie MoryT 
CBH^eTejibCTBOBaTb o ceneKTHBHofi cocTaBJiaioHieH b npocTpaHCTBeHHofi 

H3MeHHHBOCTH pafla aJIJI03HMHbIX JIOKyCOB B nOnyjiaHHaX HCCJieflOBaH- 

Horo BH^a (/],HHaMHKa. . ., 2004). 

Cpe^H Bcex H3yHeHHbix noKycoB tiojibkh oco6oe MecTo 3aHHMaeT 
naKTaTflerHflporeHa3a-A. FeTeporeHHOCTb nacTOT anjieJieH no JiOKycy 
LDH-A * cpe^H H3yneHHbix nonynaHHH aocTaTOHHO BbicoKa h He mokct 
6bitb oGtacHeHa B03fleiicTBHeM cjiynaHHbix c|)aKTopoB. PerpeccHOHHbiii 
aHanH3 noKa3an CHJibHyio 3aBHCHMOCTb nacTOTbi anjiejia LDH-A* 100 ot 
oGmefi MHHepanH3aHHH BOfloeMa (pnc. 8.2). Ko3(j)(j)HHHeHT perpeccHH 
no CnnpivieHy r s =0,87 b flOBepHreJibHOM HHTepBane npn p<0,05. Otho- 
CHTenbHo apyrnx cjjaKTopoB oKpy^aiomefi cpe/jbi (pacTBopeHHbiM kh- 
cnopofl, pH, cpeflHaa TeivinepaTypa BOfloeMa) ^ocTOBepHOH 3aBHCHM0CTH 
hx BJinaHHa Ha pacnpeaeJieHHe nacTOT ajuieJieM LDH-A* He ycTaHOBJie- 
ho (Kapa6aHOB, 201 1). 
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PncyHOK 8.2. 3aBHCHM0CTb HacroTbi anjiena LDH-A*100 ot o6mefi mh- 
HepanH3aii:HH HccneflOBaHHbix BOfloeMOB. nyHKTHpoM OTMeneHa 30Ha 
AOBepHTeJibHoro HHrepBana npn ypoBHe 3HaHHMOCTH p<0,05 

BepoaTHo, Ha6jnoaaeMaa oco6eHHocTb pacnpe^eneHHa nacTOTbi 

LDH-A*100 CB33aHa C HCTOpHHeCKHM «MOpCKHM» npOHCXO>KfleHHeM 

3Toro anjiena. Kocbchho flaHHoe npe^nonoaceHHe mo>kho flOKa3aTb 
KpaiiHe BbicoKoii KOHLteHTpauneH aHanorHHHoro BapHanra b nonyjiaijHH 
o6nHraTHO MopcKoro poacTBeHHoro BH,na C. engrauliformes, a TaioKe 
aTJiaHTHHecKoM h THXooKeaHCKOH ceJib^eH Clupea harengus h C. pallasi 
(Jorstad, 2004). IlpHHJiB 3to npeanojio>KeHHe, mo>kho oGtacHHTb ro- 
BOJibHO BbicoKHe HacTOTbi LDH-A*100 b flnenpoBCKHX nonyjiau,Hax KaK 
cne^cTBHe hx (jmnoreHeTHHecKOH mojioaocth, Kor/ia nacTOTbi «mopcko- 
ro» annena eme He npHBe^eHbi k «onTHManbHOMy» 3HaHeffino. TaioKe He 
HCKJHOHeHO, hto Ha remibiH 6ajiaHC nonyjuiHHH BOfloxpaHHJiHm Hn>KHe- 
ro ^Henpa 3HaHHTeJibHoe BJinaHHe OKa3biBaeT o6MeH peKpyraMH c nep- 

HOMOpCKHMH JIHMaHaMH. 

Ha6jHoaaeMyio HH3Kyio HacTOTy aiuiejia LDH-A*100 b Bojdkckhx 
nonynaHHax mo>kho oGtacHHTb KaK cne^CTBHe hx npoHcxo>KfleHHa ot 

5KHJIOH npeCHOBOflHOH (J)OpMbI. PeJIHKTOBbie nOnyjiaHHH TIOJlbKH B 3aTO- 

Hax nofl CapaTOBOM, BepoaTHO, coxpaHHUHCb co BpeMeH XBanbiHCKofi 
TpaHcrpeccHH h nocneayioiHero OTCTynneHHa Kacnna okojio 20- 
40 Tbic. ji. Ha3aa (IlaHHH h ap., 2005; Eap;noKOBa, 2007). BepoaTHO, 3a 
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3tot nepnon npoH30inno nepepacnpeaeneHHe annenbHbix nacTOT n,o co- 
BpeMeHHoro ypoBHa, b pe3ynbTaTe nero annenb LDH-A*120 mo>kho Ha- 
3BaTb «boji>kckhm» MapKepoM. 

IlpHMepoM aHanorHHHofi npocTpaHCTBeHHofi reHeraHecKofi nH(b- 
(^epeHijHaijHH, cB>i3aHHofi c pacceneHHeM H3 pecbyrnyMOB, cny>KHT no- 
cneneflHHKOBoe pacnpocTpaHeHHe nococefi. Cnenbi 3Toro nponecca 
MapKHpyioTca reHeraHecKHMH oco6eHHOCTaMH nonynaHHfi KaK Ha ypoB- 
He ajino3HMOB (Withler, 1985; Hamilton et al., 1989; Makhrov et al., 
2002), TaK h Ha ypoBHe /JHK-MapKepoB (Makhrov et al., 2005). 

TaKHM o6pa30M, Ha6nionaeMoe pacnpe^eneHHe annenefi pana reHe- 
THHecKHx noKycoB TionbKH, He cooTBeTCTByioinee TeopHH HeHTpaJIbHO- 
cth, mo>kho oGtacHHTb HenocpeflCTBeHHMM BnnaHHeM oKpy>KaiomeH 
cpenbi. Jinn onpe^eneHHa KOHicpeTHoro BJinaHHa cbaKTopoB cpenbi Ha 
H30(j)epMeHTM tiojibkh, h CBjnaHHyio c 3thm ananrHBHyio HeHHOCTb pa3- 
jihhhmx annenefi Tpe6yeTca BKcnepHMenranbHoe royneHHe peaKHHH 

H30(j)epMeHTHMX CHCTeM Ha B03fleHCTBHa TeX HUH HHblX (j)aKTOpOB 
(KHpnHHHHKOB, 1987). 

8.2. BJIHHIIHC a6HOTHHeCKHX (|)aKTOpOB Ha H30(J)epMeHTbI TMJIbKH 

CeneKTHBHoe 3HaneHHe anneneH nio6oro reHeTHnecKoro noKyca 
CBa3aHo c KOHKpeTHMMH cj)H3HOJiorHHecKHMH npeHMymecTBaMH npony- 
HHpyeMbix ajuio3HMOB b naHHbix ycnoBHax. B HayHHOH JiHTepaType 
(Semeonoff, Robertson, 1968) HMeioTca namibie o cbjbh napaMeTpoB 
6enKOBoro nonHMopcbnjMa c GnonorHHecKHMH ocoGemrocTaMH >khbot- 
hbix. PerynaHHa npoHeccoB MeTa6oJiH3Ma B03MO>KHa KaK nyTeM H3MeHe- 
HHa cooTHomeHHa annenbHbix BapnaHTOB, TaK h nyTeM 
HenocpeflCTBeHHOH perynaHHa aKTHBHOCTH anno3HMOB. Ilpn BceneHHH 
TiojibKH b npecHOBo^Hbie BOfloeMbi npoH3omjio H3MeHeHHe KanecTBeH- 
Horo cocTaBa cpenbi o6nTaHHa rnnpoGHOHTa h CBJoaHHoe c 3thm H3Me- 
HeHHe (bH3HonorHHecKHx xapaKTepncTHK cj)epMeHTOB. Jinn H3yneHHa 
cejieKTHBHocTH nponyKTOB anneneH - MapKepoB npecHOBonHbix TioneK, 
6biiiH npoBeneHbi 3KcnepHMeHTbi in vitro no BJinaHHio conefi, Kap6aMHna 
h TeMnepaTypbi Ha H30(j)epMeHTbi HepHOMopcKO-KacnnficKofi TioiibKH 
(Kapa6aHOB, 2012). 

8.2.1. BJIHHIIHC pa3JIHHHWX COJiefl Ha ajIJI03HMM TKWIbKH 

EoJibHiHHCTBO aniio3HMOB OTJiHHaioTca npyr ot npyra no CBOHM 
(byHKnHOHajibHbiM oco6eHHocTaM. Bo3Mo>KHbiM noKa3aTeneM nHBepreH- 

HHH H30(j)epMeHTOB MOryT CJiy>KHTb pa3JIHHHa B HX yCTOHHHBOCTH K B03- 

fleficTBHio conefi npn pa3nHHHOM KanecTBeHHOM cocTaBe aeficTByioinero 
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areHTa h pa3H0H 3Kcno3HHHH, a TaioKe, KaK noKa3aTeJia (})yHKHHOHajn>- 
hhx cbohctb (j)epMeHTa - CKopocTH cneHH(j)HHecKoro OKpaniHBaHHa rena 
npn flo6aBneHHH pa3JiHHHbix conefi b HHKy6aHHOHHyio CMecb. 

B pe3yjibTaTe 3KcnepHMeHTOB in vitro ycTaHOBJieHM cymecTBemibie 
pa3HHHHa ot B03/jeHCTBHa aKTHBHbix areHTOB - cynb(j)aTOB SO4 2 " 
(MgS04-7H 2 0) h xnopHflOB Cl~ (NaCl) Ha 3KcnpeccHio H30(j)epMeHTOB 
LDH-A h bEST-2. Bo Bcex cjiynaax oTMenaeTca ^ocTOBepHoe cHH>KeHHe 
aKTHBHocTH h yBenHHeHHe BpeMeHH oKpaiiiHBaHHa H3yneHHbix ajuio3H- 
mob. ripn noBMineHHH KOHHeHrpauHH cooTBeTCTByiomero areHTa Hera- 
THBHbie 3(j)(j)eKTbi ot «npocajiHBaHH>i» yBeJiHHHBaioTca. /Lth LDH-A h 
bEST-2 mo>kho oTMeTHTb o6myio 3aKOHOMepHocTb: nponcxoflHT penpec- 
cna Bcex anno(j)opM, npn 3tom hhcjio H30(j)epMeHTOB He H3MeHaeTca. /Ira 
naKTaTflerHflporeHa3M-A xapaKTepHO 3HaHHTenbHoe penpeccnpoBaHHe 
fljia reTepononHMepoB, b oTJiHHHe ot roMononHMepoB. Bo3mo>kho, Ran- 
hmh 3(j)(j)eKT o6i>acHaeTca pa3pymeHHeM BOflopo^HMx cBajeft, othoch- 
TenbHo 6enee cnaGux b reTepoTepaiviepe, h conp>DKeHHMM c 3thm 
HapymeHHeM HeTBepraHHoS CTpyicrypM (j)epMeHTa (Gilbert, 2000). 

J\jw Bcex royneHHbix H30(j)epMeHTOB ^oGaBJieHHe KaK mijxwsvLjxy- 
ajibHMx cojiefi, TaK h hx cMecefi b HHKy6aHHOHHyio cpejry (b HejieTanb- 
Hbix KOHHeHTpaHHax) yBenHHHBaeT CKopocTb OKpaniHBaHHa. 3to 
aBneHHe, Bepoarao, cB>i3aHo c noBbinieHHeM KOHHeHTpaHHH KaTHOHOB 
(npe>Kfle Bcero b cnynae Mg 2+ ), Heo6xoflHMbix ana pa6oTM cj)epMeHTOB. 
Hoh MeTanna cBa3MBaeTca c (j)epMeHTOM b amiocTepHHecKOM HeHTpe, b 
pe3ynbTaTe nero nponcxoflHT H3MeHeHHe 3JieKrpHHecKoro 3apa^a nonn- 
nenTHflHOH rno6ynbi hjih H3MeHeHHe B3aHMHofi opHeHrauHH pa3Hbix 
ynacTKOB MOJieKynu 6eJiKa (hjih OKpy>KaiomHX MoneKyji) (Gilbert, 2000). 
ITpH B03fleficTBHH conefi Ha H30(j)epMeHTM bEST-2 ycTaHOBJieHo oTcyr- 
CTBHe KaKHX-JinGo pa3JiHHHH Me>Kfly ajineJiBHMMH BapnaHTaMH (Kapa6a- 
hob, Cjimhbko, 2005a). 

TaioKe 6mjio H3yneHo in vitro BJinaHHe HCKyccTBeHHofi MopcKofi 
boam «OKeaHHHecKoro» h «KacnHHCKoro» rana (AneKHH, 1952) Ha He- 
KOTopue ajuio3HMM tiojibkh. B o6ohx cnynaax nponcxoflHT penpeccH- 
poBaHHe (j)epMeHTaTHBHofi aKTHBHocTH; xoTa b Bo/je «KacnHHCKoro» 
cocTaBa 3tot npoHecc h MeHee Bbipa>KeH, ho pa3JiHHHa HeaocTOBepHM 
(p>0,05). Hcxofla H3 3thx flamnjx mo>kho caenaTb npeflnono>KeHHe, hto 
ana H30(j)epMeHTOB tiojibkh npn coneTaHHOM BJiHaHHH HeopraHHHecKHX 
coneM oTcyTCTByeT KOMneHcaTopHbifi 3(|)(j)eKT h hx B03fleficTBHe TaioKe 

fleCTpyKTHBHO, KaK H y OTfleJIBHMX HOHOB. 

}\jik ajiJieneH LDH-A* ycTaHOBJieHa cjie^yiomaa 3aKOHOMepHOCTb: 
npoayKTM ajiJiena LDH-A*100 ropa3flo 6oJiee ycTOHHHBM k B03fleHCT- 
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Brno xnopHflOB, neM npoflyKTM BapnaHTa LDH-A*120 (pnc. 8.3). He hc- 
KnioHeHO, hto aaHHaa (j)H3HonorHHecKaa aflanraHHa CB>i3aHa c H3MeHe- 
HHeM HOHHoro 6anaHca pbi6bi: npoflyKTM ajuiena LDH-A*100 6anee 
npHcnoco6neHM k pa6oTe b ycnoBHax noBbimeHHofi MHHepanH3aHHH b 
Mopax c bmcokoh xnopHflHOCTbio BOflbi, a npoflyKTM ajuiena LDH-A*120 
MoryT 6mtb a^anTHpoBaHM ana pa6oTM b ycnoBHax npecHbix boa. 





1,5% 3% N 1,5% 

—=- LDH-A*100 100 

-o- LDH-A *120 120 
PacyHOK 8.3. BnnaHHe MgS04 (a) h NaCl (6) pa3Hofi KOHHempaHHH 
(1,5 % h 3 %) Ha anji03HMbi JiaKTaTflerHflporeHa3M-A nepHOMopcKO- 

KaCnHHCKOH TIOJIBKH. 

Ilo och a6cuHcc - KOHHeHipaHHa cojih, no och op^HHaT - (j)epMeHraTHB- 
Haa aKTHBHOCTb, Bbipa>KeHHaa nepe3 OTHOCHTeJibHyio onrHHecKyio nnoT- 
HOCTb (D). Ha pncyHKax noica3aHO CTaH^apTHoe OTKnoHeHHe npn p=0,05 

8.2.2. Bjihaiihc Kap6aMii/ia Ha ajui03HMbi Tio;ibKii 

HepHOMopcKO-KacnHHCKaa Tionbica othochtoi k KaTeropHH 3Bpn- 
6hohthmx BHflOB, b tom HHCJie no napaMeTpaM coneHOCTH h TeMnepa- 
Typbi (npHxoflbKO, 1979). 3bph6hohthoctb jno6oro opraHH3Ma bo 
MHoroM onpeaenaeTca hihpokhmh onTHMyMaMH TKaHeBoro h BHyTpn- 
KneTOHHoro MeTa6onH3Ma, a TaK>Ke, Hepe^KO, bmcokhmh ypoBHaMH 
reHeTHHecKoro pa3Hoo6pa3Ha. nepexoa MopcKoro BH^a k o6HTaHHio b 

npeCHMX BOflaX flOIDKeH BeCTH K 3HaHHTeJIbHMM H3MeHeHHaM B CHCTe- 

Max ocMoperynauHH h a30THCToro o6MeHa. MopcKHe KocTHCTbie pu- 
6m - THnHHHbie aMMOHOTejiHHecKHe opraHH3MM, ho cnoco6Hbie 
Bbiflep>KHBaTb 3HaHHTeJH>Hbie KOHHeHTpaHHH KapGaMH^a b TKaHax, xots 
h b HecpaBHeHHo MeHbHiHx KOHHeHTpaHHax, neM xpanjeBMe pbi6bi 
(lllMH/rT-HHenbcoH, 1982). Coo6pa3Ho 3TOMy H3yneHa ycroHHHBocTb 

HeKOTOpMX H30(j)epMeHTOB HepHOMOpCKO-KaCnHHCKOH TTOJIbKH K BMCO- 

khm KOHHeHTpaHHaM KapGaMH^a in vitro h cpaBHeHHe ^aHHOH xapaic- 
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TepncTHKH c TaKOBofi y THnHHHoro npecHOBOflHoro o6HTaTena 
Ballerus ballerus Pbi6HHCKoro BOfloxpaHHUHma. 



CHfflja 
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PHCyHOK 8.4. H3MeHeHHe aKTHBHOCTH H30(j)OpM H3yHeHHBIX (j)epMeHTOB 

npn pa3HHHHbix KOHueHTpauHax Kap6aMHfla. a - AAT, 6 - bEST, e - 
LDH, ^ - aGPDH. 

Ilo och a6cuHcc - aKTHBHocTb H30(j)epMeHTOB b HopMe (N) h npn pa3- 
jihhhmx KOHueHTpauHax Kap6aMHfla (2 M h 4 M); no och op^HHaT - 
(j)epMeHTaTHBHaa aKTHBHOCTb, Bbipa>KeHHaa nepe3 OTHOCHTcnbHyio on- 
THHecKyio nnoTHOCTb (D). Ha pHcymcax noKa3aHO CTaH^apTHoe otkjio- 
HeHHe npn p=0,05 

IlpH B03fleficTBHH Kap6aMHfla Ha H30(|>epMeHTbi CHHHa y>Ke npn 
2 M KOHueHTpauHH nonHocTbio penpeccHpoBajiHCb Bee H3yHeHHbie 

(|)epMeHTHbie CHCTCMbl. Pa3JIHHHbie H30(j)epMeHTbI TIOJIbKH fleMOHCTpH- 

pyiOT pa3Hyio ycTOHHHBOCTb k Kap6aMHfly (pnc. 8.4). /Jjia AAT 
(pnc. 8.4,a) xapaKTepHa JiHHefiHaa 3aBHCHMOCTb CHH>KeHHa (j)epMeHra- 

THBHOH aKTHBHOCTH npH nOBblHICHHH KOHHCHTpaHHH areHTa. CaMblMH 

pe3HCTeHTHbiMH 0Ka3anHCb H30(j)epMeHTM bEST - aa>Ke npn kohhch- 
TpaHHH Kap6aMHfla b 2 M cyMMapHaa aKTHBHOCTb CHH>KaeTca He Kpn- 
THHecKH. HanGonbHiaa ponb b 3tom npoHecce npHHaflne>KHT (j)paKHHH 
EST-III. ripn /janbHeHHieM noBbmieHHH KOHHeHrpaHHH KapGaMH^a Bee 
3CTepa3M cHH>KaioT aKTHBHOCTb b pa3M, xoTa fljia cj)paKHHH EST-I xa- 
paKTepHO coxpaHeHHe ocTaTOHHofi aKTHBHOCTH aa>Ke npn KOffljempa- 
Hhh 6 M (pnc. 8.4,6). JlaKTaTflerHflporeHa3a aBnaeTca TeTpaMepoM. B 
XiaHHOH pa6oTe HconeflOBaHbi npoayKTbi roM03HroT LDH-A*100/100 h 
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KOHCTaHTHbix roM03HroT LDH-B*100/100. B BKcnepHMenre 6oJn>myio 
TonepaHTHOCTb k areHTy fleMOHCTpnpyioT H303HMM, coflep>KainHe 
cy6i>eflHHHLi:y naKTaT/ierHflporeHa3bi-A (pnc. 8.4,g), npnneM npn chh- 
>KeHHH ee ^ojih ycTOHHHBocTb Bcero (j)epMeHTa croDKaeTca. Cpe^H 
MHOKecTBeHHbix (j)opM aGPDH BbmenHTt o6mHe nepTbi peaianiH Ha 
Kap6aMH,n He yuanocb, mo>kho nnnib OTMeraTb, hto b flaHHOM cnynae 

HMeiOTCa npHMepbl (j)OpM H C BblCOKOH, H C HH3KOH TOJiepaHTHOCTbK) 

(pHC. 8.4,e) (Kapa6aHOB, 2007). 

8.2.3. (DyHKUHOHajIbHbie pa3JIHHHH B TeiUIOyCTOHHHBOCTH H aKTHB- 
HOCTH HeKOTOpblX H30(J)epMeHTOB HepHOMOpCKO-KaCIIHHCKOH TKWIbKH 

ycneuiHoe 3aceneHHe TiojibKon penHbix BOfloxpaHHUHin, b tom 
HHcne ceBepHbix, aoidkho 6biTb o6ycnoBneHo 3BpHranHHHocTbio h 3Bpn- 
TepMHOCTbio aaHHoro BHUa. TeMnepaTypHbiM pa3HHHH>iM ajino3HMOB 
nocBameHO mhokcctbo pa6oT, ochobhoh BbiBOfl H3 KOTopbix 3aianoHa- 

eTCa B 3HaHHTeJIbHOH aflanTaHHOHHOH pOJIH GoUbHIHHCTBa TaKHX H3Me- 

HeHHH (KHpnHHHHKOB, 1977; Redding, Schreck, 1979; Zietara, 
Skorkowski, 1995; Colosimo et al., 2003). Taic icaic paccejieHHe TianbKH 
hijio b ceBepHOM HanpaBJieHHH, to mo>kho oacH^aTb HajniHHe h TeMnepa- 

TypHOH CeJieKTHBHOCTH aJIJI03HMOB y TIOUbKH. 

^na Bcex HccjieflOBaHHbix cj)epMeHTOB npn noBbiuieHHH TeMnepa- 
Typbi oTMeneHo cHH>KeHHe o6mefi ^epMenraTHBHOH aKTHBHocTH, ojiua- 
ko y pa3HHHHbix cj)epMeHTOB HMeioTca cboh oco6eHHocTH 3Toro 
npoHecca. B nopaflice B03pacTaHHa TennoycTOHHHBOCTH HccneflOBaHHbie 
(j)epMeHTbi pacnpeaejiHJiHCb b cneayioineH nocneflOBaTenbHocTH - AAT, 
aGPDH, bEST (pHC. 9.5, a). 

/Jna AAT xapaKTepHa JiHHeiiHaa 3aBHCHMOCTb CHH>KeHHa (J)epMeH- 
TaTHBHofi aKTHBHocTH npn noBbiuieHHH TeMnepaTypbi (pnc. 8.5,5). Bee 
ocHOBHbie H30(|>epMeHTbi bEST npn TeMnepaType 5°C HMeioT npaKTHHe- 
ckh o^HHaKOByio aKTHBHOCTb. OflHaKO npn noBbimeHHH TeMnepaTypbi 
flo 35°C b 3HaHHTenbHofi cTeneHH penpeccnpyioTca (j)epMeHTbi (jjpaicnHH 
EST-11, a (j)epMeHTbi (})paKHHH EST-1 CHH>KaK)T cboio aKTHBHOCTb Ha 30- 
60 % (y pa3HHHHbix oco6efi) (pnc. 8.5,e). OflHaico 3tot npoHecc KOMneH- 
cnpyeTca B03pacTaHHeM aKTHBHocTH 4>epMeHTOB EST-111, 3a cner nero 
cyMMapHaa 3CTepa3Haa aKTHBHOCTb CHH>KaeTca He CTanb 3aHHHTenbHO 
(pnc. 8.5,e). 3tot KOMneHcaHHOHHbifi MexaHH3M pa6oTaeT BnnoTb ao 
noBbimeHHa TeMnepaTypbi jjo 50°C. HaHHHaa c 65°C, KaK npaBnno, Bee 
(j)epMeHTbi bEST HHaKTHBHpyioToi. B hcjiom, noflo6Haa KapTHHa 3aBH- 
chmocth H3MeHeHHa 3CTepa3HOH aKTHBHocTH ot TeMnepaTypbi 6bina 
onncaHa paHee (Koehn et al., 1971) ajm naneBoro HOTponnca Notropis 
stramineus. 
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PacyHOK 8.5. H3MeHeHHe aKTHBHocra H3or|>opM HjyneHHbix r|)epMeHTOB 

npn noBMineHHH TeMnepaTypbi (Kapa6aHOB, 2012a). 

a - H3MeHeHHe cyMMapHofi r^epMenraTHBHOH aKTHBHocTH; 6 - nHHefiHaa 

3aBHCHMOCTb CHH>KeHH>I (J)epMeHTaTHBHOH aKTHBHOCTH AAT; e - 

KOMneHcauHOHHMH MexaHH3M noflflepacaHHa HopMaribHoro ypoBHa 3C- 
Tepa3HoM aKTHBHOCTH 3a ch6t yBejiHHeHHa aKTHBHOCTH TepMope3H- 
ctchthoh cj)paKHHH EST-III; ^ - pacnpeaeneHHe aKTHBHOCTH H30(|>opM 
aGPDH npn noBbimeHHH TeMnepaTypbi Ha «ceBepHyio» (TeMHbie MapKe- 
pbi) h «K»KHyK)» (cBeTHbie MapKepti) rpynnbi. IIo och a6cHHCc - aKTHB- 

HOCTb H30(j)epMeHTOB B HOpMe (N) H npH pa3JIHHHOH HHTeHCHBHOCTH 

(j)aKTopa (TeMnepaTypa). Ilo och op^HHaT - (j)epMeHTaTHBHaa aKTHB- 
hoctb, BbipaaceHHaa nepe3 OTHOCHrenbHyio onrHHecKyio nnoTHOCTb, D. 
Ha pHcymcax noKa3aHO CTaH^apTHoe OTKnoHeHHe npn p=0,05 

Ecwiee cJio>KHaa 3aBHCHMOCTb HaGnioflaeTca ana H30(j)epMeHTOB 
aGPDH (pnc. 8.5,2). 3th H30(j)epMeHTbi mm pa3flenaeM Ha ^Be ycnoBHbie 
rpynnbi, o6o3HaHeHHbie «io>KHaa» (neTbipe H3or|>epMeHTa c Rf 44, 49, 52, 
57) h «ceBepHaa» (Tpn H3or|>epMeHTa, npeacTaBneHbit HanGonee noa- 
BHacHbiMH (Rf 61, 67) h HaHMeHee noflBHacHbiMH (Rf 39) (j)paKHH>iMH). 
/JaHHaa cerperaHHa oco6eHHO 3aMeTHa npn paccMOTpeHHH aKTHBHOCTH 
(j)epMeHTOB npn cy6neTanbHOH TeMnepaType (65°C). H30(j)epMeHTbi 
«k»khoh» rpynnbi 6onee aKTHBHbi npn bmcokoh TeMnepaType (45- 
60°C), a H30(j)epMeHTbi «ceBepHOH» rpynnbi - npn noHHaceHHbix TeMne- 
paTypax (5°C). H30(j)epMeHTbi «k»khoh» rpynnbi, BepoaTHO, aBJDHOTca 
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reTepononHMepaMH, tom, no-BH^HMOMy, h oGtacHaeTca hx noBbinreH- 
Haa TonepaHTHOCTb k bmcokhm TeMnepaTypaM. 
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PacyHOK 8.5. IlpoflOJi>KeHHe. Pa3JiHHHa b TennoycTOHHHBocTH hh^hbh- 
flyanbHbix anno3HMOB LDH-A (d) h bEST (e) HepHOMopcKO-KacnHHCKofi 

TIOJIbKH. Ilo OCH a6cHHCC - aKTHBHOCTb H30(bepMeHTOB B HOpMe (N) H 

npn pa3HHHHofi HHTeHCHBHOCTH (j)aKTopa (TeMnepaTypa). Ilo och op^H- 
HaT - 4>epMeHTaTHBHaa aKTHBHOCTb, Bbipa>KeHHaa nepe3 OTHOCHrenbHyio 
onTHHecKyio iuiothoctb, D. Ha pncymcax noKa3aHO CTaHflapraoe otkjio- 
HeHHe npn p=0,05 

IlpoflyKTbi ajuiejia JiaKTaTflenmporeHa3bi-A *100 fleMOHCTpnpyioT 
6oJibinyio TennoycTOHHHBOCTb, neM an.no3HMbi - npo/iyKTbi ajinena LDH- 
A*120, oflHaKO h npoayKT ajinena *120 coxpaiweT, xotb h b MeHbnreM 
CTeneHH, cboio aKTHBHOCTb bo BceM TeMnepaTypHOM flHana30He (pnc. 
8.5,d). B flHHaMHKe H3MeHeHHa aKTHBHOCTH npn noBbinieHHH TeMnepa- 
Typbi 3thx H30(j)epMeHTOB TaioKe Ha6jiK)flaioTca cymecTBeHHbie pa3Jin- 
HHa. TaK, ajino3HMbi - roM03HroTbi JiaKTaTflerHflporeHa3bi-A *100/100 
He3HaHHTenbHo H3MeHaioT cboio aKTHBHocTb npn noBbiHieHHbix TeMne- 
paTypax, Tor^a KaK ana hx anbTepHaTHBHbix roM03HroT xapaKTepHO 
CHJibHoe paBHOMepHoe cHH>KeHHe aKTHBHOCTH npn noBbinieHHH TeMne- 
paTypbi. BepoaTHO, TaKHe otjihhhji CBa3aHbi c npHcnoco6neHHOCTbio 
npo^yKTOB ajuiejia LDH-A*100 k (byHKUHOHHpoBaHHK) b ycnoBHax no- 
BbiuieHHbix TeMnepaTyp. 3to npeflnojio>KeHHe kocbchho noflTBep>KflaeT- 
ca 6onee bbicokoh qacTOTofi BCTpenaeMOCTH LDH-A* 100 b kokhbix 
nonyjTHHHax tiojibkh. AHanorHHHaa CB33b Me>Kfly reHoranoM oco6efi h 
ycTOHHHBOCTbio k noBbiuieHHbiM TeMnepaTypaM onncaHa ana nepHoro 
OKyHa Micropterus salmonoides H3 CeBepHOH AMepHKH (Smith et al., 
1983). 
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TjiaBa 9. 

{popiviiipoBaiiiie h pa3BHTHc 3KOJioro-reHeTHHecKHx a lamaiuni 

Clupeonella cultriventris 

b yciOBHHx Pw6HHCKoro BoaoxpaHHJiHiua 

}\jik BbiacHeHHa HanpaBJieHHOCTH aflanranHOHHbix npeo6pa30BaHHH 
TionbKH npn 3KcrraHCHH Boidkckhx BOfloxpaHHJiHm cne^yeT paccMOT- 

peTb HailHHHe nOJIOBOH, OHTOreHeTHHeCKOH H Ce30HHOH 3aBHCHMOCTH B 

pacnpeaejieHHH ajuiejiefi. 

MoflejibHMM BOfloeMOM ana 3thx Ha6jiK)fleHHH 6biJio Bbi6paHo Pbi- 
6HHCKoe BOfloxpaHHnnme, KOTopoe oGna^aeT pa^oM npeHMymecTB: Bce- 
neHHe TionbKH npoH3onmo OTHOCHrenbHO He^aBHO h aflanranHOHHbie 
nponeccbi mo>kho HaGnioflaTb b «peanbHOM BpeMeHH». BofloxpaHHjnime 
HMeeT 6onbiiiHe pa3Mepbi, oGjia^aeT pa3Hoo6pa3HbiMH GnoTonaMH h 60- 
raTMM >KHBOTHbIM MHpOM, hto no3BonaeT npocneflHTb BJIHaHHe KaK 6ho- 

THHeCKHX, TaK H a6HOTHHeCKHX (j)aKTOpOB H B03MO>KHOCTb 

npocTpaHCTBeHHOH flH(j)(|)epeHLi:HpoBKH nonynauHH. TaioKe HeManoBaac- 
Ha 6nH30CTb BOfloeMa k HEBB PAH, HeM o6ecneHHBaeTca bo3mo>khoctij 
MHoroneTHero h Me>Kce30HHoro MomrropHHra nonynanHH tioubkh. Te- 
HeTHHecKHMH noKycaMH fljia HCCJie^OBaHHa Bbi6paHM LDH-A * ME-1 * h 
bEST-2*. Ohh o6naflaioT xopomo pa3JiHHaiomHMHca ajuieJTHMH, Bbinan- 
hjhot H3BecTHyio GHOXHMHHecKyio (|>yHKHHio, no hhm HaKonneH o6fflHp- 
HtiH MaTepnaji cpaBHeHHa, a TaK>Ke, KaK 6bmo noKa3aHO Bbime, hx 
annenH oGna^aioT ceneKTHBHbiM 3HaneHHeM h MoryT cJiy>KHTb MapKepa- 
mh aaanTauHOHHbix npeo6pa30BaHHH npn pacurapeHHH apeajia TionbKH. 

9.1. IIpocTpaHCTBeHHaH noapa3aejieHHOCTb b iioiivjihiuih Pm6hh- 
cicoro BOfloxpaiiiLiiima 

Ha JiioGyio npHpoflHyio nonynannio nocToaHHO aeficTByeT pxp, 

3JieMeHTapHbIX 3BOJHOHHOHHbIX (j)aKTOpOB, TaKHX KaK MyTaUHOHHbffl 

nponecc, MHrpaHHH, apeficj) reHOB h ecTecTBeHHbifi oT6op. 3th bbojiio- 
UHOHHbie 4>aKropbi, bjihjm Ha reHeTHHecKyio CTpyKTypy nonynaHHH, no 
cyTH, aBnaioTca BHenmnMH no OTHonieHnio k Hen caMon. OflHaKO no- 
Zlo6Hoe paccMOTpeHne He mtokct 6biTb nonHbiM 6e3 yneTa BHyTpeHHen 
opraHH3annn nonynannn. npnpoflHbie nonynannn, KaK npaBnno, He aB- 
juhotcji naHMHKTHHecKHMH rpynnaMH, a npeflCTaBJunoT co6oh hctoph- 

HeCKH CJIO>KHBUiyiOCa COBOKynHOCTb HaCTHHHO H30JIHpOBaHHbIX 

cy6nonynaHHH. H30JiaHHa MO>KeT 6biTb Bbi3BaHa KaK (j)H3HHecKHMH (reo- 
rpacj)HHecKaa H30naHHa nperarrcTBHaMH huh paccToaHHeM), TaK h (j)H- 
3HonorHHecKHMH npHHHHaMH. Cy6nonynaHHH nocToaHHO o6MeHHBa- 
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lOTca ppyr c apyroM reHeTHHecKHM MaTepHanoM h HcnbiTbiBaioT BJiHa- 
HHe Bcex Tex >Ke (j)aKTopoB, hto h nonyjiauna b nenoM. FbyneHHe npo- 
CTpaHCTBeHHofi CTpyKTypbi no3BOJiaeT He tojibko ycTaHOBHTb (j)aKTopbi, 
o6ecneHHBaiomHe BHyTpHnonynanHOHHyio jiH(j)(bepeHnHanHio, ho h 
nporH03HpoBaTb flajibHenuiHe reHeraHecKHe nponeccbi b nenofi nony- 

JTHHHH. 

Jinx H3yneHHa BHyTpHnonynanHOHHOH CTpyKTypbi HcnoJib3yeTca 
cpaBHeHHe aojih BHyTpnrpynnoBbix CKpemHBaHHH no OTHomeHHio k 
oGnjeMy HHCJiy CKpemHBaHHH b nonyjianHH b nenoM. Ha reHeTHHecKOM 
ypoBHe 3to Bbipa>KaeTca b noBbinieHHH ^ann roM03HroT 3a cner yMeHb- 
memm /jonn reTepo3HroT. B TaKOM cnynae noflpa3fleJieHHOCTb nonyna- 
nnn Ha OTflenbHMe CKpemnBatomneca rpynnbi (bopManbHO 3KBHBa- 
neHTHa OTcyTCTBHK) HH6pHflHHra bo Been nonynannn, a CTeneHb TaKon 
AH(j)(j)epeHHHaHHH npaMonponopnnoHanbHa pa3Maxy pa3HHHHH reHHbix 
nacTOT (J1h, 1978; /],HHaMHKa. . ., 2004). 

EonbHioH BKJia/i b onncaHHe noKajibHon flH^cbepeHnnanHH nacTOT 
reHOB b nozipa3fleJieHHOH nonynannn npnHanjie>KHT C. Painy (Wright, 
1943), npeflJio>KHBHieMy ncnanb30BaTb onpeaejieHne Tpex K03(b(j)HHHeH- 
tob Koppenannn, onpefleJDnoiUHMH nacTOTy oGtennHeHnn flByx raMeT 
OTHOCHTenbHO cyGnonynannn (F IS ) h OTHOcnrenbHO o6inen nonynannn 
(Fit), a F ST - Kaic Koppenanna Me>Kny ppyMX raMeTaMH, cnynanHO B3aTbi- 
mh H3 Ka>Kflofi cyGnonynannn. TaKHM o6pa30M, K03(j)(bHnHeHT F ST noKa- 
3MBaeT CTeneHb reHeTnnecKon nncb^epeHnnanHH Me>Kay cy6nonyna- 
nnaMH. B o6meM nnaHe Bee 3th HH^eKCbi OTpaacaioT OTKnoHeHne b no- 
nynannn ot naHMHKCHH h onpe,ae.naK)Tca cooTHomeHHeM roM03HroTHbix 
h reTepo3HroTHbix reHOTHnoB. 

BiviecTe c TeM, KOHnennna Koppenannn oGtenHHatoinnxca raMeT 
nnoxo npHno>KHMa k npnponHbiM ycnoBnaM. EcTecTBeHHbie nonynannn 
(oco6eHHO nenarHHecKHX, cnnbHO nonBH>KHbix pbi6), KaK npaBnno, He 
aBJUHOTca cnynanHbiMH Bbi6opKaMH H3 MHO>KecTBa paBHoynaneHHbix 
ppyr ot npyra nonynannn. Jlna npeofloneHna 3thx npo6neM M. Hen 
(Nei, 1987; Hen, KyMap, 2004) npeftnoacnji nepeonpe^eJiHTb F- 
K03(j)(bHnHeHTbi c Hcnojib30BaHHeM o>KHflaeMbix h Ha6nioflaeMbix reTe- 
po3HroTHOCTefi b nccnenyeMbix nonynannax. B pe3ynbTaTe stoto CTano 

B03MO>KHO HCnOJIb30BaHHe F-CTaTHCTHKH npHMeHHTeJIbHO K JIK)6bIM CH- 

TyannaM, BHe 3aBHCHMOCTH ot OT6opa, TaK KaK K03(b(bHHHeHTbi onpe^e- 
naioTca b TepMHHax HMeioinnxca annenbHbix h reHOTHnHbix nacTOT. 
OflHaKO npn aHanH3e npnponnbix nonynannn He ctoht 6e3oroBopoHHO 
AOBepaTb BbmoflaM, nanyneHHbiM c npHMeHeHHeM TeopeTnnecKnx MeTo- 

flOB MaTeMaTHHeCKOH reHeTHKH. HcnOJIb30BaHHe F-CTaTHCTHKH MO>KeT 
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cnyacHTb BaacHbiM noflcnopbeM b nonynaHHOHHO-reHeTHHecKHX Hccne- 
AOBaHHax, ho Mo>KeT h npHBHocHTb flononHHTenbHbie ouih6kh h cjio>k- 
hocth npn HHTepnpeTauHH pe3ynbTaTOB HcneflOBaHHa (Beaumont, 
Nichols, 1996; Beaumont, 2005; Holsinger, Weir, 2009). Taic, mmeiccM 
(buiccauHH, onpefleneHHtie nepe3 reTepo3HroTHocTH nacTo npeflCTaBna- 
kdt cnynaKHBie BeJiHHHHbi, TaK Kaic nonynanHOHHaa CTpyKTypa MO>KeT 
chjibho MeHaTBca Me>Kfly noKOJieHuaMH, hto oco6eHHo xapaicrepHo juis 
KopoTKouHKnoBBix BHflOB. Erne cueayeT oTMeTHTB, hto BnuaHHe OT6opa 
b pa3HBix nacTax MecTooGuTaHHa nonynaHHH TaioKe MO>KeT cymecTBeH- 
ho H3MeHaTb nacTOTbi reHOTHnoB, TeM caMbiM MacKHpya fleficTBHTenb- 
Hyio BHyTpHnonynauHOHHyio no,zroa3fle.neHHOCTb. YBenHHeHHe >Ke 
Bbi6opKH h HHCJia aHanronpyeMbix jioKycoB b 3tom cnynae He npHBe^eT 
k yBenHHeHHio flocTOBepHocra BbiBOflOB, TaK KaK nonyHeHHbie aaHHbie b 
KOHeHHOM cneTe 6yayT 0Tpa>KaTi> He BHyTpHnonynaHHOHHyio cTpyKry- 
py, a HHflHBHflyaiHjHbie oco6eHHocTH o6HTaioinHx b aaHHOM MecTe oco- 
6efi (rop6aneB, 201 1). 
Ta6jiHua 9.1. YpoBeHb Me>KnonyjTaHHOHHOH flH(j)(bepeHHHaHHH no p>my 

nOJIHMOp(j)HbIX JIOKyCOB y TKMbKH PblGHHCKOTO BOflOXpaHHJIHHia 



JIOKyc 


Ton Ha6jiio/ieHHH 


2002 


2006 


2011 


F ls 


Fn 


Fst 


Fis 


Fn 


^ST 


Fis 


Fn 


-P*ST 


LDH-A* 


3,9 


4,6 


0,8 


-3,1 


-1,3 


1,8 


-2,1 


-1,7 


0,4 


ME-1* 


-1,9 


0,5 


2,3 


11,2 


13,2 


2,2 


8,6 


9,3 


0,8 


bEST-2* 


1,2 


1,7 


0,6 


4,4 


5,5 


1,1 


4,1 


4,4 


0,7 


Cpe^Hee (Ha noKyc) 


1,07 


2,27 


1,23 


4,17 


5,80 


1,70 


3,53 


4,01 


0,63 



IrpHMenaHHe: F-K03(b(bHHHeHTM npeacTaBJieHbi b npoueHTHbix aonax. 

OTHOCHTeJIBHO HepHOMOpCKO-KaCnHHCKOH TIOJIbKH, o6HTaK)HieH B 

Pm6hhckom BOfloxpaHHUHUje, Bee 3th orpaHHHeHHa BnonHe cnpaBeflUH- 
bh. TaK, TioJibKa - KopoTKOHHKnoBMH neJiarHHecKHH BHfl, coBepmaio- 
iuhh HepecTOBbie h KopMOBbie MHrpauHH, nyTH kotopmx He 
onpeaeneHbi. nonynaHHH TionbKH Ha nepncbepHH apeana nocToaHHO hc- 
nbiTbiBaioT KaK Me>KroflOBbie, TaK h noce30HHbie cnjibHbie Kone6aHHa 
HHcneHHocTH. Ilo;wep>KaHHe ^oBonbHo BbicoKoro 6enKOBoro nonHMop- 
cj)H3Ma, HecoMHeHHo, cBa3aHo c ^encTBHeM oT6opa (no KpafiHefi Mepe, 
Ha 3HaHHTenbHyio nacTb H3yneHHbix noKycoB). TaKHM o6pa30M cJie^yeT 
KpafiHe ocTopo>KHo oTHocHTbca k HHTepnpeTauHH pe3ynbTaTOB F- 
CTaTHCTHKH npn HjyneHHH BHyTpHnonyjiaHOHHOH nozipa3fleJieHHOCTH 

TIOJIbKH Pbl6HHCKOrO BOflOXpaHHJIHUia. 

Ha npoTa>KeHHH 2002-1 1 ro^OB ajth TionbKH Pbi6HHCKoro BOfloxpa- 
HHUHHia npoBO^HJica MOHHTopHHr reHeTHHecKoro coctojihhji nonyjia- 
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Hhh no BceM neTbipeM nnecaM (UeHrpanbHOMy, BojDKCKOMy, IIIeKCHHH- 
CKOMy h MoJio>KCKOMy). CTaH^apTHaa ceTb CTaHUHH h o6i>eM Bbi6opKH 
XiaHM b TnaBe 2. 

Ha ocHOBaHHH nonyHeHHbix ^aHHbix onpeaeJieH ypoBeHb npo- 
CTpaHCTBeHHofi noflpa3fleneHHOCTH flna nonynanHH tiojibkh PmGhhcko- 
ro BOfloxpaHHJiHma (Ta6ji. 9.1) Ha pa3JiHHHbix 3Tanax ee 
cymecTBOBaHHa. B nepnofl, nocjieflOBaBiiiHH HenocpeflCTBeHHo 3a Bce- 
neHHeM (2002 r.) BHyTpHnonynaHHOHHaa flHcj^epeHnnaHHa OTcyTCTBO- 
Bana (F it kF is »F S t). B nocneflyiomHH nepnofl (no 2006 r.) TO>Ke 
OTMenaeTca 3HaHHTenbHbiH HHflHBHflyajibHbiH BKJiafl OTfleJibHbix oco6en 
b reHeTHHecKoe pa3Hoo6pa3He Bcefi cHCTeMbi, npn 3tom, Bepo>rrao, yace 
Ha^HHaeTca o6pa30BaHHe BHyTpHnonynaHHOHHbix rpynnnpoBOK, hto 
OTpa>KaeT B03pocniHH K03(j)(j)HHHeHT F ST . 3to no3BOJiHno cflenaTb npefl- 
noJio>KeHHe o Haqane o6pa30BaHHa noKanbHbix craji tiojibkh (Kapa6a- 
hob, 2010). OflHaKo b flajibHeMmeM npoH3oni.no cHH>KeHHe 3HaneHHH 
F S t, h Ha coBpeMeHHOM 3Tane bhobb HaGmoflaeTca OTcyTCTBHe BHyTpn- 
nonynaHHOHHbix pa3HHHHH b BOfloxpaHHUHme (F IT >F IS >F ST ). FIo- 

BHflHMOMy, 3HaHHTeJH>Hbie MOKrOflOBbie KOJie6aHHa F-K03(j)(j)HHHeHTOB B 

XiaHHOM cnynae noflTBep}KflaK)T TOHKy 3peHHa JI. ,fl,>KOCTa (Jost, 2008) 
hto F ST , G ST h aHanorHHHbie nonynanHOHHO-reHeTHHecKHe napaMeTpbi 
OHeHHBaioT BOBce He reHeTHHecKHe paccroaHHa Meynjiy rpynnnpoBKaMH 
oco6eM, a hx reHeTHHecjcyio H3MeHHHB0CTb. 

FlpHMeHeHHe aa>Ke KOMmieKCHOH cTaTHCTHHecicoH o6pa6oTKH no- 
nynaHHOHHO-reHeTHHecKHX ^aHHbix He no3BonaeT ycTaHOBHTb ckojibko- 
HH6yzib neTKyio BHyTpHnonynaHHOHHyio noflpa3fleneHHOCTB y tiojibkh 
PbiGnHCKoro BOfloxpaHHJiHHia. TaK, npHMeHeHHe MeTo^a MHoroMepHoro 
HiKairapoBaHHa xots h no3BonaeT pa3fleJiHTb HanGoJiee yflaneHHbie no- 
KajibHbie cTana tiojibkh, ho co BpeMeHeM B3aHMHoe pacnano>KeHHe CTaA 
MeHaeTca (pnc. 9.1), hto He no3BOJiaeT c yBepeHHocrbio roBopHTb o 
npofloiDKHTenbHOM cymecTBOBaHHH JioKanbHbix rpynnnpoBOK ironbKH. 

ripeflCTaBJieHHbie flamibie oGtaciwioTca GnojiorHHecKHMH oco6eH- 
hoctjimh BH^a. TioJibKa - CTaHHbifi neJiarHHecKHH bha, coBepniaiomHH 
6ojibHiHe nnnieBbie h HepecTOBbie MHipannH. PaccToaHHa aKBaTopHH 
PbiGnHCKoro BOfloxpaHHUHHia He aBUJHOTca aocTaTOHHbiM npenaTCTBHeM 
ana CTa6HJibHoro Me>KrpynnoBoro CKpemHBaHHa. HeKOTopaa npocTpaH- 
CTBeHHaa flH(j)(j)epeHHHpoBKa Me>Kfly HanGoJiee yflajieHHbiMH rpynnH- 

pOBKaMH pbl6, BepOaTHO, CB33aHa C HaJIHHHeM JIOKaJIbHblX HepeCTHJIHHI H 

TaroTeiomHX k hhm mccthmx ctslk, hto xapaKTepHO h aim MHornx npy- 
rnx pbi6 (Wilmot et al., 1994; AinyxoB, 2003). 
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PacyHOK 9.1. IlpocTpaHCTBeHHaa CTpyicrypa HeKOTopux JioKantHbix 
rpynnnpoBOK ttojii>kh PuGnHCKoro BOfloxpaHHnnma b 2002 (a), n 2006 
(6) ro^ax no pe3yni>TaTaM MHoroMepHoro niKajinpoBaHna (12 reHeraHe- 

CKHX JIOKyCOB). 

MecTa oT6opa npo6: l-T.ne6oBo (Boidkckhh nnec); 2-Ilepe6opbi 
(BoJiaccKHH nnec); 3-L],eHTpani>HbiH mbic (L],eHTpanbHbiH nnec); 4- 
BpenTOBo (U,eHTpaiibHi,iH/Moiio>KCKHH nnec); 5-IlepBOMaHKa (Mojitok- 
ckhh nnec); 6-.flrop6a (LleHTpanbHbiH/LlIeKCHHHCKHH nnec); 7-J±io6en 
(ILleKCHHHCKHH nnec) 

TaioKe bo3mo>kho, hto BHyTpnnonyjiannoHHaji nonpa3fle.neHHOCTb 
o6ycjioBJieHa Bbi6opoM onrnMajibHoM cpenbi cymecTBOBaHna reHeTHHe- 
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CKH pa3JIHHHMMH 0C06>IMH, MHrpHpyiOmHMH B JIOKaHHH C TeMH HUH 

hhmmh yanoBHaMH (Powell, Taylor, 1979). Xotji, OTHOCHrenbHO tiojibkh 
TaKaa 3aKOHOMepHOCTt h He ycraHOBneHa, BOBce HCKnioHaTB ee HeJiB3a. 

9.2. MeacnojiOBbie pa3JiHMHH 

y MHornx opraHH3MOB oco6h pa3HHHHoro nana no-pa3HOMy peara- 
pyiOT Ha (j)aKTopBi OKpy^aiomefi cpe^Bi. CnHTaeTca, hto y pa3HononBix 
opraHH3MOB, HanpHMep y nTHH h MJieKonHTaioinHX, pa3JiHHHa b ^aBJie- 
hhh oT6opa npHBOflaT k Mopc|)OJiorHHecKHM, cj)H3HOJiorHHecKHM noBe- 
XieHHecKHM h 4>eHOTHnHHecKHM otjihhhjim (Fre linger, 1972; Nadeau, 
Baccus, 1981). Xotji nonoBOH flHMop(j)H3M nacTO CBJBMBaioT c nonoBMM 
ot6opom, ecTb BHflti, y KOTopbix >KH3Hecnoco6HocTb oco6efi pa3HHHHoro 
nona pa3JiHHHa (XeapnK, 2003). 

J\ji% TionbKH Ha nepBOM ro^y >kh3hh b nenoM co6nioflaeTca paBeH- 
ctbo noJiOB, Tor^a KaK y CTapumx B03pacTHbix rpynn npeo6naflaioT 
caMKH (KnaniKO n pp., 2006). Bo3MO>KHaa npHHHHa 3Toro KpoeTca b 
pa3JiHHHon nHTeHCHBHOCTH OT6opa no OTHOnieHHK) k pa3HMM noJiaM. 
Pe3yjn>TaTbi pa6oT no H3yHeHHK> ocoGeHHocTen reHeTHnecKon opraHH- 
3annn y pa3JiHHHbix nonoB tiojibkh Pbi6nHCKoro BOfloxpaHHJinma b 2004 
n 2007 it. npeflCTaBneHM b Ta6ji. 9.2. 

Bo3mo>kho, OTMenaeMbie floCTOBepHbie H3MeHeHHa nacTOT annenen 
b nonynannn tiojibkh Pbi6nHCKoro BOfloxpaHnnnma 3a HaGjnoflaeMbin 
nepno/i CBJoamj c BHyTpnnonynanHOHHOH noflpa3fleneHHOCTi>K), a He c 
HenocpeflCTBeHHbiM fleficTBHeM oT6opa. OflHaico b aaHHofi pa6oTe c6op 
MaTepnana npoBOflnnca Ha o^hoh CTaHHHH (^Irop6a), caMnu h caMKH 
OT6HpanHCb H3 o^hoh Bbi6opKH. ManoBepoaTHO, hto ^aHHaa Bbi6opKa 
no npoHcxo>KzieHHK) aBnaeTca rnGpHflHOH H3 HecKonbKHX noKajibHbix 
nonynaHHH. 

Ecjih rpacj)HHecKH OTo6pa3HTb aeficTBHe OT6opa fljia caMHOB h ca- 
mok no flByM JioKycaM ana nepnoaa 2004/07 ro^OB (pnc. 9.2), to mo>kho 
OTMeTHTb 3HaHHTeJH>Hbie OTJiHHHa Me>Kjry hhmh. TaK, fljia noKyca JiaK- 
TaTflenmporeHa3M-A xapaKTepeH OT6op no anjiejno LDH-A*100, Tor^a 
KaK o>KHflaeMaa >KH3Hecnoco6HocTb ocoGen o6ohx nonoB no noKycy 
bEST-2* HaxoflHTca b 30He CTaGnjibHoro paBHOBecna (Kapa6aHOB, 
2012b). 

Ha OCHOBaHHH npeflCTaBJieHHMX flaHHMX MO>KHO o6o3HaHHTb, hto 

co BpeMeHeM ^aBJieHHe OT6opa Ha caMHOB 3HaHHTejn>Ho B03pocno, Tor^a 
KaK B03fleficTBHe OT6opa Ha caMOK ocTanocb Ha tom >Ke ypoBHe. B pe- 
3yni>TaTe 3thx nponeccoB b nonynannH B03pocna KOHHenrpanHa ajuiejia 
LDH-A*100 h CHH3Hnacb nacTOTa ajuiejia bEST-2 *41. 
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Ta6jiHua 9.2. TeHeTHHecKHe pa3JiHHHa Meayjy nonaMH b nonynauHH 
TionbKH Pbi6HHCKoro BOfloxpaHHJiHma b 2004 h 2007 roaax 



2004 r. 



JlQKyc LDH-A* 



JlQKyc bEST-2* 



p(*100) 
=0,22 

p(*120) 
=0,78 



p(*100/100)=0,02 
p(*iOO/72O)=0,39 
p(*120/120)=0,59 



0,24 



p(*41) 

=0,19 
p(*45) 
=0,81 



p(*41/41)=O,06 
p(*41/45)=0,26 
p(*45/43)=0,68 



0,29 



p{*100) 
=0,24 

p(*120) 
=0,76 



p(*100/100)=0,06 
p(*100/120)=0,31 
p(*120/120)=0,57 



S t = 
0,02 



p(*4i) 
=0,16 

p(*45) 
=0,84 



p(*41/41)=Q,05 
p(*41/45)=0,22 
p(*45/45)=0,73 



*Sf= 
0,35 



p(*100) 
=0,23 

p(*120) 
=0,77 



p(*i00/i00)=0,04 
p(*iO0/72O)=O,38 
p(*i20/720)=0,58 



S= 
0,09 



p(*41) 
=0,17 

p(*45) 
=0,83 



p(*41/41)=0,l5 
p(*41/45)=0,66 
p(*45/45)=0,19 



S= 
0,36 



2007 r. 



JlQKyc LDH-A* 



JlQKyc bEST-2* 



p(*100) 
=0,27 

p(*120) 
=0,73 



p(*100/100)=0,13 
p(*100/120)=0,28 
p(*120/120)=0,58 



0,31 



p(*4i) 
=0,10 

p(*45) 
=0,90 



p(*41/41)=0,05 
K*41/45)=0,74 
p(*45/45)=0,<S3 



0,45 



p(*10O) 

=0,28 

p(*120) 

=0,72 



p(*100/100)=0,19 
p(*100/12O)=0,19 
p(*120/120)=0,53 



S t = 
0,02 



p(*4i) 
=0,16 

p(*45) 
=0,84 



p(*41/41)=0,05 
K*41/45)=0,0J 
p(*45/45)=0,95 



*Sf= 
0,35 



p(*100) 

=0,28 

p(*120) 

=0,72 



p(*100/100)=0,16 
p(*100/120)=0,24 
p(*120/120)=0,60 



*S= 

0,43 



p(*4i) 
=0,13 

p(*45) 
=0,87 



p(*41/41)=0,03 
p(*41/45)=0,09 
p(*45/4J)=0,88 



*S= 
0,63 



* - 3HaneHHe x Bbime Ta6jiHHHoro, Ha6jnoflaeTca oTioioHeHHe ot paBHo- 
Becna XapflH-BaHH6epra. m - caMHM, f - caMKH. p - HacTOTbi ajinenefi 

HUH reHOTHnOB; S m , Sf , S - K03(b(j)HHHeHTI>I OT6opa COOTBeTCTBeHHO 

npoTHB caMHOB, caMOK h Been rpynnu b HeJiOM 

B HayHHofi JiHTepaType HMeeTca pafl pa6oT, CBHfleTenbCTByioHiHX o 
6onbuieH cTa6Hni>H0CTH 6enKOBoro nojiHMopcj)H3Ma caMOK no cpaBHe- 
hhk) c caMHaMH (Christiansen et al., 1977; Nygren, 1981; AinyxoB, Bap- 
HaBCKaa, 1983; Hjibhh, TonyGHOB, 1985). 3HaHHTenbHoe aaBneHHe 
OT6opa HMeHHO Ha caMHOB, BepoaTHO, CB>i3aHO c hx ponbio b KanecTBe 
«HOCHTeneS h3mchhhbocth». B cnynae HepHOMopcKO-KacnHHCKofi 
ttojibkh caMHbi oGjia^aioT 6ojh>hihm reHOTHnHHecKHM pa3Hoo6pa3HeM, 
oflHaKO cynjecTBeHHaa hx nacTt nornGaeT y>Ke Ha nepBOM ro^y >kh3hh, 
hto h c/jBHraeT cooTHomeHHe nonoB y 2-3-jicthhx pbi6 k npeo6naflaHHio 
caMOK. AHanorHHHbie pa3JiHHHa b h3M6hhhbocth ajineJibHMX nacTOT y 
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pa3Hbix nonoB onncaHM n flna jrpyrnx >khbothmx (Christiansen et al., 
1977; Berry et al., 1981; TonyGijoB, Hjibhh, 1985). B cnynae aocroBep- 
hbix reHeTHHecKHX pa3HHHHH Me>Kfly nonaMH, KaK npaBH.no, cymecTByeT 
h HajiHHHe cnenH(j)HHecKHX flna >khbothmx pa3Horo no.ua oco6eHHOCTen 
BpeMeHHofi flHHaMHKH napaMeTpoB 6ejiKOBoro nojinMopcbroMa (rcwiyG- 
Uob, 1988). 



- OrSop no ajuiejiio A2 



0,8 



0.6 



Sf 



0.4 



0.2 




0.4 0,6 

Sm 

PacyHOK 9.2. H3MeHeHHe hht6hchbhocth oT6opa no jioicycaM LDH-A* 
(1) h bEST-2* (2) b nepnoa c 2004 no 2007 it. (HanpaBJieHne cnBnra 
yKa3aHO CTpeJiKon). 06jiacTb CTa6njn>Horo paBHOBecna 3aTeMHeHa. S m h 

Sf - K03(|)(bHnHeHTM OT6opa npOTHB CaMnOB H CaMOK COOTBeTCTBeHHO 

(no: Kidwell et al., 1977 H3: Xe,apHK, 2003, c H3M.) 

J\jik o6i>acHeHHa MexaHH3Ma Me>KnojioBMx pa3HHHHH cnenyeT 06- 
paTHTbca k aaHHMM no reorpacbnHecKOMy pacnpe/jeneHHio annenefi b 
apeane ttojibkh. KaK cnenyeT H3 naHHbix, npeflCTaBJieHHbix b TjiaBax 6 n 
7, annenb LDH-A*100 xapaicrepeH jjjul MopcKnx nonynannn ttojibkh 
HCTopHHecKofi HacTH apeana. Mo>kho npennono>KHTi>, hto MaKCHManb- 
Haa npncnocoGneHHOCTb h BeJinnnHa «ynaHHMX» KOMGnHannn ajinejiefi 
cymecTByeT b ncropnHecKOM neHTpe apeana (Mafip, 1974). KocBeHHMM 
noflTBep>KfleHHeM 3toh rnnoTe3M cny>KHT 6o.ra.niaa npoflon>KHTe.ni>HocTb 
>kh3hh MopcKnx TiojieK (no 6-7 neT b Mope), a TaioKe 6ora>ninn pa3Mep H 
bmcokhh TeMn pocTa b Mope no cpaBHeHHio c npecHOBO^HMMH nonyna- 
nnaMH. B TaKOM cnynae bo3mo>khmm MapKepoM «ycneniHOCTH» oco6en 
MO>KeT cny>KHTb amiera. LDH-A* 100. PerynapHbie (bnyKTyannn nacTOT 
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ajinenefi h reHOTHnoB JiaKTaTflerHflporeHa3bi-A b aobohbho mojioaoh 
nonynauHH tiojibkh Pbi6HHCicoro BOfloxpaHHJiHma MoryT 6biTb cneflCT- 
BHeM pa3HHHHoro aeficTBHa OT6opa. JJjisl Jioicyca bEST-2*, HanpoTHB, 
xapaKTepHO CHH>KeHHe HacroTbi npeoGjia^aiomero b Mopax ajuieJibHoro 
BapnaHTa bEST-2 *41. Bepo>rrao, TaKoe CHH>KeHHe CB33aH0 c oco6eHHO- 
ctjimh JinnHflHoro o6MeHa ttojibkh ceBepHbix nonyjiauHH, Kor^a «npe- 
CHOBOflHbifi» annenb OKa3MBaeTca ceneKTHBHO 3HaHHMbiM fljia ^aHHbix 

yCJIOBHH. 

9.3. TeHeTHHecKaH xapaicrepHCTHKa pa3Hbix B03pacTHbix rpynn 

TIOJIbKH 

Ilo aaHHbiM MHoroneTHHX Ha6niofleHHH, 3HaHHTenbHyio nacTb no- 
nynauHH tiojibkh Pbi6HHCicoro BOfloxpaHHJiHme cocTaBJiaioT oco6h bo3- 
pacTOM 30 2+. Oco6eHHo 6ojibnioe KonHnecTBo ceroneTKOB BCTpenaeTca 
b oceHHHX ynoBax, Kor^a hx hhcjichhoctb ^ocTHraeT 60-80%. Ilpn Ta- 
koh bmcokoh flone MonoflH Ba>KHbiM BonpocoM cny>KHT H3yneHHe ceneic- 
thbhocth Tex hjih HHbix reHOTHnoB b pa3HHHHbix B03pacTHbix rpynnax. 

J\ji% onpe^eJieHHa CTeneHH OT6opa b pa3HOB03pacTHbix rpynnax 
TionbKH npnivieHeH MeTOfl onemcn HHTeHCHBHocTn oT6opa nepe3 o6paT- 
hmh pacneT oTHocHTejibHon npncnoco6jieHHocTH reHOTnnoB (Jin, 1 977; 
XeapnK, 2003). IlojiyHeHHbie pe3ynbTaTbi cBe/jeHbi b Ta6n. 9.3 n rpacj)H- 
necKH noKa3aHbi Ha pnc. 9.3. AHajiH3 npeflCTaBJieHHbix ^aHHbix no3BO- 
jiaeT BbiaBHTb Bee B03MO>KHbie BapnaHTbi bjih>ihh>i OT6opa b nponecce 
OHToreHe3a TionbKH. TaK, jura noicycoB LDH-A* n bEST-2* HnreHCHB- 
HOCTb OT6opa OTHOCHTeJibHO MeflJieHHO Mnrpnpyiomnx ajuieJibHbix Ba- 
pnaHTOB b nponecce onroreHe3a CHH>KaeTca. J\jw JioKyca ME-1* 
xapaKTepeH oGpaTHbiii nponecc, a flna noicyca AAT* OTHOCHTeJibHbie 
npncnoco6jieHHOCTn reHOTnnoB b OHToreHe3e TionbKn npaKTHHecKH He 
H3MeHaioTca. 

K coacaneHHio, npaiviaa OHeHKa ceneKTHBHofi HeHHOCTH oco6efi c on- 
peaejieHHbiM reHOTHnoM ana TionbKH npaKTHHecKH HeocymecTBHMa b 

CB5I3H C HeB03MO>KHOCTbIO HCKyCCTBeHHOrO pa3MHO>KeHHa, coflep>KaHHa H 

noapocTa MonoflH 3Toro BHua. B pe3ynbTaTe pa3JiHHHofi cejieKTHBHofi 
HeHHOCTH H3MeHaioTca He TOJibKo nacTOTbi ajuiejieii b pa3Hbix B03pacTHbix 
rpynnax TionbKH, ho h nacTOTbi KOHKpeTHbix reHOTHnoB (Ta6n. 9.3). 

B rpynne HenoJiOB03peJibix pbi6 no Jioicycy LDH-A* OTHOCHTeJib- 
Ha» npHcnoco6jieHHOCTb reTepo3HroT MaKCHManbHa. 3to, BepoaTHO, 
CB33aH0 c MeHbniHMH 3aTpaTaMH reTepo3HroTHbix >KHBOTHbix, no cpaB- 

HeHHK) C rOM03HrOTHbIMH, Ha OCHOBHOH o6MeH BeUjeCTB, BCJieflCTBHe 

nero oco6h c 6onee bmcokhm ypoBHeM MyjibTHJioKycHofi reTepo3HroT- 
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hocth 6bicTpee pacTyT, h 6onee aKTHBHo noTpe6jiHK)T nnmy (Sigh, 
Zouros, 1978; Garton et al., 1984). 

TaQjiHua 9.3. TeHeTHHecKHe xapaKTepHCTHKH y pa3Hbix B03pacTHbix 
rpynn b nonyjiannH ttojibkh PmGhhckofo BOfloxpaHnnHina 



LDH-A* 



ME-1* 



Juv. 



p(*10O)=O,2 
p(*i20)=0,8 



p(*100/100)= 0,01 
p(*100/120)= 0,37 
p(*120/120)=0,6l 



p(*10O)=O,25 
p(*ii2)=0,75 



p(*100/100)=0,04 
p(*100/112)=0,32 
p(*112/112)=0,63 



Ad. 



p(*100)=0,25 
p(*i20)=0,75 



p(*100/100)=0,07 
p(*100/120)=0,35 
p(*120/120)=0,5S 



p(*10O)=0,25 
p(*ii2)=0,75 



p(*100/100)=0,02 
p(*l 00/11 12)=0,36 
p(*112/112)=0,6l 



bEST-2* 



AAT* 



Juv. 



p{*4iy=0,l3 

p(*4J)=0,87 



p(*41/41)=0,03 
p(*41/45)=0,\9 
p(*45/45)=0,78 



p(*10O)=O,46* 
p(*110)=0,54* 



p(*100/100)=0,02 
p(*iOO/iiO)=0,89 
p(*110/110)=0,05 



Ad. 



p(*41)=0,U 
p(*4J)=0,86 



p(*41/41)=0,03 
p(*41/45)=0,23 
p(*45/45)=0,74 



p(*10O)=O,50* 
p(*ii0)=0,50* 



p(*100/100)=0,5 
p(*iOO/iiO)=0,86 
p(*110/110)=0,S 



* - 3HaneHHe x Bbinie Ta6nHHHoro; Ha6nioflaeTca HapynieHHe paBHOBe- 
cna XapflH-BafiH6epra. Juv. - HenojioB03penbie oco6h, Ad. - nonoB03pe- 
Jibie oco6. p - HacTOTM ajinenen huh reHoranoB 

y B3pocnbix oco6efi ttojibkh 6onee npncnoco6iieHHi>iMH oica3MBa- 
K)Tca roM03HroTbi no annenio LDH-A* 100. Bepo>rrao, flaHHbie oco6h 
cnoco6Hbi 6ojiee ycneuiHo ocBanBaTb pecypcti cpe^u huh oGna^aioT 
6ojibuihm cpoKOM >kh3hh, hto h oGtacHaeT flOBOJibHo BbicoKyio Ha6nio- 
XiaeMyio nacTOTy annena LDH-A* 100 Ha npoTJDKeHnn Bcero nepno^a 
cynjecTBOBaHHa tiojibkh b BOfloxpaHnnnme. OflHaico ana K)BeHHJibHbix 
oco6en, BepoaTHo, 6ani>niee 3HaneHHe HMeeT BbDKHBaHne «b flarabiM 
MOMeHT». Bo3mo>kho, hmchho BbicoKHH ypoBeHt reTep03HrOTHOCTH y 
lOBeHHUbHbix oco6en o6ycjiaBJiHBaeT hx 6onee mnpoKyio HopMy peaic- 

HHH no OTHOffleHHK) KO MHOrHM a6HOTHHeCKHM (j)aKTOpaM. B HaCTHOCTH 

3to Bbipa>KaeTca b 6onee uinpoKOM flnana30He neTantHbix TeMnepaTyp 
MonoflH no cpaBHeHHio c nonoB03pejn>iMH pbi6aMH (Cmhphob, 2005), 

HTO TaiOKe, B03MO>KHO, CB>I3aHO C 6oHbUIHM ypoBHeM reTep03HrOTHOCTH 

y MonoflH (Redding, Schreck, 1979). 
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Juv. Ad. 

Bo3pacTHMe rpynrai 



Juv. Ad. 

Bo3pacTHbie rpynnbi 



PacyHOK 9.3. HHreHCHBHocTb oT6opa no oTHomeHHio k ojjHOMy H3 an- 
jiejiefi y tiojibkh pa3Hbix B03pacTOB: a - LDH-A*100; 6 - bEST-2*41; e - 
ME-1 *100; z - AAT-1 *100. 

p - nacTOTa ajuiejia (cTOJiGnaTbie ^HarpaMMbi, ocHOBHaa ocb op/jHHaT), 5 
- HHTeHCHBHocTb OT6opa (jiHHeHHMH rpa(})HK, BcnoMoraTeJibHaa ocb op- 
AHHaT), Juv. - HenojioB03pejibie oco6h B03pacTOM 0+, Ad. - B3pocjibie 

0C06h B03paCTOM 2+ - 3+ 

9.4. OcoSeHHOCTH mi i nimvi TiojibKH pajiibix reHeTHMecKHx rpynn 

YcneiuHOCTb BbiacHBaHHa h pa3MHO>KeHHa tioubkh b ycJiOBHax ce- 
BepHbix BOfloxpaHHJiHm He b nocjie^HioK) onep&nb cBJoaHa c npeoaojie- 
HHeM caMoro KpHTHHecicoro 3Tana - nepBoM 3hmobkoh. ycneuiHOCTb 
3HMOBKH HanpaMyio oGyonoBJieHa HaKonneHHeM Heo6xo#HMoro mhhh- 
MajibHoro KonHHecTBa pe3epBHbix nHraTeJibHbix BemecTB (IJIaTyHOB- 

CKHH, 1980). JJflS HepHOMOpCKO-KaCnHHCKOH TIOJIBKH B HCTOpHHeCKOH 

nacTH apeana HMeeTca neTKaa CBJBb MOKjjy hhtchchbhoctbio nHraHHa, 

^HHaMHKOH aCHpHOCTH, pOCTOM H BOCnpOH3BOflCTBOM pbl6 (CBeTOBH^OB, 

1957; JIvh, PoroB, 1978). Oco6chhocth flHHaMHKH jiHnHijHoro o6ivieHa b 
3aBHCHMOCTH ot nHraHHa h CBJoaHHaa c 3thm BepojrmocTb ycneuiHoii 
3hmobkh Taioice xapaKTepHa h judi Pbi6HHCKoro BoaoxpaHHJiHma (Xajib- 
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ko, 2007). JSjin H3yneHHa oco6chhoctch nm-amta tiojibkh pa3Htix reHe- 
THHecKHX rpynn npoBezjeH 6HOJiorHHecKHH aHajiH3, HjyneHHe cneiapoB 
nHTaHHa h reHeTHHecKoe MapKHpoBaHHe HHjjHBH/TyajibHBix oco6eii 
TiojibKH no pe3yjn>TaTaM ppyx cyroHHbix TpaneHHH (ct. >Irop6a) 07- 
08.08 b 2003 r. (no JiOKycy LDH-A*) h 30.06-01.07 b 2004 r. (no JioKy- 
caM LDH-A* h bEST-2*). TpocJ)OJiorHHecKHH aHanH3 BbinoJiHeH 
K.6.H. B.M. KnauiKO (HEBB PAH). Bcero npoaHajiH3HpoBaHO 336 oco- 
Gen TtonbKH (npnMepHO paBHoe kojihhcctbo caMnoB n caMOK). B Rasib- 
HenmeM H3noaceHHH pacneTBi npoBeaeHbi c HcnoJib30BaHHeM 
Bbipa>KeHHMx b nponeHTHOM oTHomeHHH BoccTaHOBJieHHbix BecoB nn- 
meBbix oGteKTOB. B KanecTBe Mepu HHTeHCHBHocTH nHTaHHa npnivieHeH 
HHfleKC HanoJiHeHna nnmeBapnTeJibHoro Tpaicra pbi6bi (KnauiKO, 2004). 

B pe3yjn>TaTe npoBcaeHHbix nccJieaoBaHnn ycTaHOBJieHbi pa3JiHHHa 
b cyTOHHon HHTeHCHBHocTH nHTaHHa ana nonoB03peJH>ix caMnoB H Ca- 
MOK TIOJIBKH (pHC. 9.4). 




4 8 12 16 
Bpeivtfl, ij. 
PacyHOK 9.4. CyroHHaa hhtchchbhoctb nHTaHHa TionbKH Pbi6HHCKoro 
BOfloxpaHHJinma. Ha rpa(J)HKe npHBeaeHbi cpeflHne 3HaneHHa n ouinGKa 
cpeflHero no rpynnaM caMnoB h caMOK b TeneHne cyroK 

B ochobhom pbi6bi nnraioTca b cBeTJioe BpeMa cyTOK (c 8 ao 20 na- 
cob). JIjix caMOK xapaKTepHO ppa nHKa nHTaHHa - yTpemiHH (okojio 8 
nacoB) h BenepHHii (c 16 no 20 nacoB). CaMnbi aKTHBHO nnraioTca Jinuib 
b yTpeHHHe nacbi, nocTenemio CHiiacaa hhtchchbhoctb nHTaHHa k t6m- 
HOMy BpeMeHH cyroK. Oco6chhocth TaKoM nnmeBOH aKTHBHOCTH y ca- 

MOK M05KHO oGtaCHHTb CyTOHHOH aKTHBHOCTbK) nHUICBBIX OpraHH3MOB H 
(j)H3HOJIOrHHeCKHM COCTOaHHCM pbl6. B nepHOfl Ha6jIK)fleHHH CaMKH Ha- 
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xoflHJiHCb b rrpeflHepecTOBOM coctojihhh, Kor^a rmacTHHecKHH h 3Hep- 
reTHHecKHH o6mch y pu6 oneHt bmcokhh (IIIaTyHOBCKHH, 1980). J\ji% 
oGecneneHHa aocTaTOHHoro ypoBHa 3HepreTHHecKoft oGecneneHHocTH 
opraHH3Ma, caMKH ttojibkh BMHy>KfleHM nHTaTbca name. BMecTe c TeM, 
nonoBbie npoayKTM 3aHHMaioT 3HaHHTenbHMH o6i>eM b nonocTH Tena 
caMOK, hto MexaHHHecKH 3aTpyflHaeT HanoJiHeHHe KHineHHHKa pi>i6i>i. 
Jlfls caMUOB 3th (j)aKTopbi, Bepojrmo, OKa3MBaioT MeHbinee BJinaHHe, 
no3TOMy cyTOHHaa uhkjihhhoctb nHTaHHa ana hhx MeHee BtipaaceHa. 

HacTOTbi anneJieS b rpynnax caMHOB h caMOK 6mjih npHMepHO paB- 
Hbi: y caMOK no Jioicycy LDH-A* HaGjnoflaeTca He6ojn>inoe npeoGna^a- 
Hne annem *100 (p=0,25 npoTHB p=0,22 y caMHOB), a y caMUOB - 
He6onbffloe npeoGnaaaHHe annena bEST-2*41 (p=0,\9 npoTHB p=0, 1 5 y 

CaMOK). 

^ToGbi hckjhohhtb BepojrmocTb H3yHeHHa flByx cuenneHHbix noKy- 
cob LDH-A * h bEST-2 * 6mji npoBeaeH aHanH3 He3aBHCHMoro pacnpe^e- 
jieHHa reHOTHnoB 3thx ajin&neH no MeTo^y paHroBbix Koppenannn 
CnnpMeHa n Kenaajina (HBaHTep, KopocoB, 2003). Ha ocHOBaHnn npefl- 
CTaBneHHoro MaTepnana mo>kho caenaTb bmboa o He3aBncnMOM pacnpe- 
fleJieHnn reHOTnnoB paccMOTpeHHbix noKycoB. 06a noKa3aTena 
(Ts=0,036 n Tk=0,035) ropa3flo Hn>Ke Ta6nnHHbix 3HaHeHHH, hto no3BO- 
JiaeT caeJiaTb buboa 06 OTcyTCTBnn aocTOBepHoro OTnnnna K03(j)(j)Hnn- 
enra ot hojm. Ha ocHOBaHnn 3Toro mo>kho yTBep>KflaTb 06 OTcyTCTBnn 
floCTOBepHon 3aBncnMOCTn b pacnpefleJieHnn reHOTnnoB noKycoB LDH- 
A*m bEST-2*. 

J\jui yMeHbuieHna KOJinnecTBa HccneayeMbix (j)aKropoB Bee opra- 
HH3MM, o6Hapy>KeHHijie b nnmeBOM komkc tk)jh>kh, 6bum pa3fleJieHM Ha 
ppe ycjioBHbie rpynnu: «KpynHbie» - pa3MepoM 6anee 1 mm, n «MejiKne» 
- pa3MepoM MeHee 1 mm. B nepByio rpynny bohijih npeflCTaBHTenH po- 
XlOB Daphnia, Leptodora, Bythotrephes h Heterocope. Bo BTopyio - 
Bosmina, Diaptomus, a TaK>Ke paa Cyclopoida h Chydorida. H36npa- 
TenbHOCTt nHTaHHa oneHHBanacb no HH^eKcy HBJieBa (MeTOflHHe- 
CKoe..., 1974) Ha ocHOBe aaHHbix B.H. Khjhhko no nHTaHHio ttojibkh h 
B.H. Jla3apeBofi no 30onnaHKTOHy Ha #aHHoS CTaHnHH. Tpocj)OJiorHHe- 
CKaa xapaKTepncTHKa tiojibkh pa3Hbix nonoB h pa3HHHHbix reHOTHnoB 
no rpynnaM KopMOBbix opraHH3MOB npeflCTaBneHa Ta6ji. 9.4 h 9.5. 

}\jik onpeaeJieHHa oco6eHHOCTH nHTaHHa pa3HHHHbix rpynn tiohb- 
kh (nonoBaa h ^H(j)(j)epeHnHanHa no pa3HMM reHOTHnaM) npHMeHanca 
MeTOfl rjiaBHbix 3(j)(j)eKTOB MHO>KecTBeHHoro flHcnepcHOHHoro aHanH3a 
(MANOVA). 
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TaSjiHua 9.4. Tpo(j)onorHHecKaa xapaKTepHCTHica ttojibkh pa3HHHHbix reHOTHnoB. IlpHBefleHM cpeflHeB3Be- 
meHHbie 3HaneHHa h onrnGica noKa3aTeneH ana «KpynHbix» nnmeBbix opraHH3MOB (MAN OVA) 



<DaKTop 



LDH-A* 



bEST-2* 



3(|)(|)eKT 



caMeq 



* 100/ 100 



*100/120 



■"■120/120 



Ml/41 



Ml/45 



*45/45 



N 



133 



130 



13 



102 



148 



22 



HH/ieKC 
iianojiiieiiHH 



M 



127,805 



145,785 



134,581 



146,242 



131,543 



202,173 



138,441 



±m 



7,450 



8,966 



11,908 



47,846 



12,219 



9,649 



33,665 



11 129,415 15,850 13,759 2,792 3,152 



Daphnia 



M 



,799 



16,788 



0,010 



16,654 



11,176 



4,950 



12,086 



±m 



2,815 



3,589 



0,010 



4,296 



2,776 



2,485 



5,377 



Leptodora 



M 



3,843 



2,105 



0,266 



2,406 



3,421 



0,728 



3,207 



N - KOJIHHeCTBO 

Hero. 3(j)(j)eKTM 



±m 



1,132 



0,635 



0,168 



0,957 



0,901 



0,482 



1,302 



Bythotrephes 



M 



1,254 



7,175 



0,000 



2,084 



5,535 



0,010 



0,802 



±m 



1,254 



2,816 



0,000 



1,663 



2,294 



0,010 



0,802 



0,828 5,589 2,126 45,050 4,087 



Heterocope 



M 



49,674 



44,416 



98,247 



48,709 



43,872 



64,850 



47,672 



±m 



3,119 



1,743 



0,276 



5,618 



4,437 



14,588 



7,389 



HccjieflOBaHHbix pu6 c HanojiHeHHMM KHineHHHKOM; M - cpe^Hee 3HaneHHe, m - oniHGica 
, ypoBeHb 3HaHHMOCTH flna KOTopux p<0,05 BMfleJieHM KypcueoM 



cpea- 
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TaSjiHua 9.4. npoflaiDKeHHe. TpocjxMorHHecicaa xapaicrepHCTHKa ttojibkh pa3JiHHHbix reHOTHnoB. IlpHBefleHbi 
cpeflHeB3BemeHHbie 3HaneHHa h oniHGica noKa3aTeJieM ana «MeJiKHX» nnmeBbix opraHH3MOB (MAN OVA) 



<l>aKTop 


3i|)(|)eKT 


N 


Bosmina 


Diaptomus 


Cyclopoida 


Chydorida 


M 


±m 


M 


±m 


M 


+ m 


M 


±m 


non 


caMKa 


133 


6,040 


1,838 


1,519 


0,885 


2S.J2J 


4,049 


0,002 


0,002 


caMeq 


130 


8,255 


2,014 


0,003 


0,003 


21,238 


2,515 


0,022 


0,016 


LDH-A* 


*1 00/1 00 


13 


0,886 


0,583 


0,000 


0,000 


0,600 


0,600 


0,000 


0,000 


H00/120 


102 


6,751 


1,820 


1,338 


0,962 


22,055 


3,028 


0,000 


0,000 


H20/120 


148 


7,631 


1,927 


0,488 


0,488 


27,584 


3,396 


0,019 


0,013 


bEST-2* 


*41/41 


8 


3,924 


3,376 


0,000 


0,000 


25,538 


10,704 


0,001 


0,001 


Ml/45 


22 


5,135 


1,705 


0,000 


0,000 


31,089 


5,809 


0,008 


0,006 


*45/45 


77 


8,043 


1,790 


1,068 


0,624 


23,087 


2,700 


0,014 


0,011 



N - KOJiHHecTBo HccjieflOBaHHbix pu6 c HarrojiHeHHMM KHineHHHKOM; M - cpe^Hee 3HaneHHe, m - oniHGica cpea- 
Hero. 3(j)(j)eKTM, ypoBeHb 3HaHHMOCTH fljia KOTopux p<0,05 BbifleneHM xypcueoM 
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TaSjiHua 9.5. H36HpaTeJibHOCTb nHTaHHa TionbKH pa3JiHHHbix reHOTHnoB. IlpHBefleHM 3HaneHHa cpe^HHX h 
omnGKH cpeflHHX HH^eKca H36HpaTenbHOCTH nHTaHHa HBJieBa ana «KpynHbix» nnmeBbix opraHH3MOB 
(MAN OVA) 



<DaKTop 


3<!><|)eKT 


N 


Hh/ickc HBJieBa 


Daphnia 


Leptodora 


Bythotrephes 


Heterocope 


M 


±m 


M 


±m 


M 


±m 


M 


±m 


LDH-A* 


*1 00/1 00 


13 


-1,000 


0,000 


-0,689 


0,183 


-1,000 


0,000 


0,979 


0,010 


noo/120 


102 


-0,490 


0,102 


-0,486 


0,116 


-0,895 


0,073 


0,628 


0,120 


mo/no 


148 


-0,629 


0,065 


-0,415 


0,091 


-0,824 


0,069 


0,526 


0,094 


bEST-2* 


*41/41 


8 


-0,693 


0,133 


-0,644 


0,225 


-1,000 


0,001 


0,704 


0,245 


Ml/45 


22 


-0,622 


0,118 


-0,279 


0,151 


-0,913 


0,087 


0,506 


0,179 


H5/45 


77 


-0,572 


0,067 


-0,475 


0,083 


-0,821 


0,065 


0,58 


0,083 



N - KonHHecTBo HccneflOBaHHbix pu6 c HanonHeHHMM KHineHHHKOM; M - cpe^Hee 3HaneHHe, m - oniHGica cpea- 
Hero 
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TaSjiHua 9.5. npoflaiDKeHHe. H36HpaTeni>HOCTb nHTaHHa ttojibkh pa3HHHHbix reHOTHnoB. IlpHBefleHM 3HaneHHa 
cpeflHHX h omnGKH cpe^HHX HH^eKca H36HpaTeJibHOCTH nHTaHHa HBJieBa flna «MenKHX» nnmeBbix opraHH3MOB 
(MAN OVA) 



(DaKTop 


3<|><|>eKT 


N 


HH/ieKC HBJieBa 


Bosmina 


Diaptomus 


Cyclopoida 


M 


±m 


M 


±m 


M 


±m 


LDH-A* 


* 100/1 00 


13 


-0,699 


0,183 


-1,000 


0,000 


-0,952 


0,048 


* 100/1 20 


102 


-0,230 


0,098 


-0,927 


0,051 


-0,099 


0,075 


H20/120 


148 


-0,307 


0,073 


-0,978 


0,022 


0,166 


0,062 


bEST-2* 


Ml/41 


8 


-0,622 


0,213 


-1,000 


0,001 


-0,270 


0,212 


Ml/45 


22 


-0,327 


0,13 


-1,000 


0,001 


-0,061 


0,100 


M5/45 


77 


-0,247 


0,067 


-0,945 


0,031 


-0,232 


0,057 



N - KonHHecTBo HccjieflOBaHHbix pu6 c HanojiHeHHMM KHineHHHKOM; M - cpe^Hee 3HaneHHe, m - oniHGica cpea- 
Hero 
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/Jjia KaTeropHanbHbix (j)aKTopoB ycTaHaBUHBanHCb npoTHBononoac- 
Hbie 3HaneHHa KOHTpacTOB Hcxoaa H3 anbTepHaTHBHOCTH npoaBneHHa 
GnoJiorHHecKHX aBJieHHH. TaK, flna K.cj). «noJi» ycTaHaBJiHBanHCb koh- 
TpacTbi +1/-1 MOKjjy 3(j)(|)eKTaMH caMUbi-caMKH, ana reHOTHnoB LDH-A* 
h bEST-2* KOHTpacTM onpeaeJiajiHCb KaK +2/+ 1/0 flna roM03HroT, reTe- 
po3HroT h anbTepHaTHBHbix roM03HroT cooTBeTCTBeHHO. B flajibHefimeM 
aHanH3e paccMOTpeHbi tojibko 3(j)(j)eKTbi KaTeropHanbHbix (j)aKTopoB, 
ypoBeHb 3HaHHMOCTH fljia KOToptix p<0,05 (Ta6n. 9.4, 9.5). 

H3yneHHe cneKTpa nHraHHa tiojibkh pa3Hbix nanoB (pnc. 9.5) no- 
3BonaeT oTMeTHTb 6onee bmcokhh K03(j)(})HHHeHT HanonHeHHa khhich- 
HHKa y caMijoB, hto cB>i3aHo c hx 6onee bmcokoh HnreHCHBHocTbio 
nHTaHHa b CBeTnoe BpeMa cyroK (pnc. 9.4). OflHaico caMKH npoaBnaioT 
6onbfflyio «pa36opHHBOCTb» b nHTaHHH, npe^noHHTaa noTpeGnarb 6anee 
KpynHbie nnmeBbie opraHH3Mbi (Heterocope h Leptodora), a TaioKe 
6ojibmoe KonHHecTBo Cyclopoida. Bepoarao, caMKH npeanoHHraioT aic- 
thbho BbiGnpaTb 6onee KpynHbie nnmeBbie oGteKTbi, Tor^a KaK caMHbi, 
HMea 6onee uinpoKHH cneKTp nnraHHa, Hcnonb3yiOT bcio .nocTynHyio 
nnmy. 

IlpH paccMOTpeHHH Tpo(j)onorHHecKHx oco6eHHocTefi TionbKH pa3- 
hhhhmx reHOTHnoB noKyca JiaKraTflerHflporeHa3bi-A mo>kho OTMeTHTb 
3HaHHTenbHbie pa3HHHHa b KanecTBeHHOM cocTaBe nHmn flna pa3Hbix 
oco6en c pa3HbiM reHOTHnoM, npn oTHocHTenbHo paBHbix HH^eKcax Ha- 
nonHeHHa (pnc. 9.6). Oco6h c reHOTHnoM LDH-A*100/100 npoaBJiaioT 
BbicoKyio ceneKTHBHOCTb b nHTaHHH, Bbi6npaa KpynHbix Heterocope. 
H36HpaTeJibHOCTb noTpe6jieHHa Heterocope roM03HroTaMH * 1001 100 
noflTBep>KflaeTca bmcokhm 3HaneHHeM HH^eKca HBJieBa (0,979), koto- 
pbiM 3HaHHMO npeBbiuiaeT TaKOBOH ana reTepo3HroT h anbTepHaTHBHbix 
roM03HroT (0,628 h 0,526 cooTBeTCTBeHHO) (Ta6n. 9.5). Bepojrmo, y 
3thx pbi6 HeKOTopaa noTepa b KOJinnecTBe noTpe6neHHbix nnmeBbix 
opraHH3MOB KOMneHcnpyeTca hx KanecTBeHHbiM cocTaBOM, ^ocTaTOH- 
hmm flna y/joBneTBopeHHa noTpe6HocTefi MeTa6ojiH3Ma pbi6bi. AjibTep- 
HaTHBHbie roM03HroTbi LDH-A*1 20/120 HanpoTHB, b MeHbHinx 
KonHHecTBax noTpe6naioT «KpynHbifi» nnaHKTOH, o6mhho nonnomaa 
6onbmoe kouhhcctbo m&jikhx paKoo6pa3Hbix, b ochobhom Cyclopoida. 
HH^eKC H36HpaTenbHOCTH ana TaKHX roM03HroT *120/120 no 3toh 
rpynne nnmeBbix opraHH3MOB (0,166) Bbime, neM ana /jpyrnx reHOTH- 
noB (Ta6ji. 9.5). 
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PacyHOK 9.5. Oco6eHHOCTH nHTamui ttoubkh b 3aBHCHM0CTH ot pa3Me- 
pa immeBbix oGteicroB: pa3JiHHHa Me^K^y nanaMH. Tpynna «Kpynm>ix» 
(a) h «MenKHX» (6) rmmeBbix opraHH3MOB. MANOVA, npHBeaeHbi 3Ha- 
neHHa cpeziHeB3BeiiieHHbix cpeamix. 

ycJiOBHbie o6o3HaHeHHa: -+- - HH^eicc HananHeHHa; «Kpynm>ie» naiue- 
Bbie opraHH3MM (a): -O-Daphnia; OLeptodora; ^^Bythotrephes; 
-^O-Heterocope; «MeJiKHe» nnmeBbie opraHH3Mbi (6) : —h^Bosmina; 
+Diaptomus; -B-Cyclopoida; -*^Chydorida 

reTepo3HroTbi o6jiaziaioT innpoKHM cneKTpoM nHTamra, 3a ch6t He- 
ro hx HH^eKc HanojiHeHHa Bbiuie, tom y oGenx roM03HroT. Cne^yeT ot- 

MeTHTb, HTO flJIJI HepHOMOpCKO-KaCnHHCKOH TTOJIBKH, o6HTaK»meH B 

KacnHiicKOM Mope, ocHOBy nHTaHHa TaioKe cocTaBnaioT Kpyimbie Het- 
erocope (EapuiiieBa, 1952; Kozlovsky, 1991), npn 3-tom b nonyjumHH 
KacnHiicKoro Mopa flOMHHHpyeT annenb LDH-A*100. Bo3mo>kho, hto 
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KOMiuieicc aflarrrauHH, cuenjieHHbiH c ajineJitHMM BapnaHTOM LDH- 
A*100 h HanpaBJieHHbiM Ha noTpe6jieHHe KpynHbix kopmobmx opraHH3- 
mob HMeeT «MopcKoe» npoHcxo>KjieHHe h CBJoaH c aflarrrauHJiMH tk)jib- 
kh, B03HHKUIHMH h 3aKpenneHHbiMH b HCTopHHecKOH HacTH apeajia. 
Hejib3a hckjuohhtb, hto Ha6jiioflaeMoe b cepe^HHe 2000-x roaoB Heico- 
Topoe yBeJiHHeHHe cpe^Hero pa3Mepa tkotbkh (TjiaBa 4) Taicace CBJoaHO 
c B03pacTaHHeM aoJiH ajuiejia LDH-A*100 b nonynauHH. 
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TcHOTHnbi LDH-A * 

PacyHOK 9.6. Oco6chhocth nHTaHHa TionbKH b 3aBHCHM0CTH ot pa3Me- 
pa nnmeBbix oGteicTOB: pa3JiHHHa MeiKjiy reHOTHnaMH LDH-A*. Tpynna 
«KpynHbix» (a) h «MeJiKHX» (6) rmmeBbix opraHH3MOB. MANOVA, npH- 
BeaeHbi 3HaneHHa cpeflHeB3BeineHHbix cpe^HHx. 

ycJiOBHbie o6o3HaHeHHa: -+- - HHjjeKC HananHemia; «KpynHbie» nmiie- 
Bbie opraHH3Mbi (a): ^-Daphnia; OLeptodora; ~^Bythotrephes; 
^O-Heterocope; «MeJiKHe» nnmeBbie opraHH3Mbi {6) : -^Bosmina; 
+Diaptomus; -B-Cyclopoida; ^^Chydorida 
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*4//4/ *#//*5 *45/45 

TeHOTHnbi bEST-2* 
PacyHOK 9.7. Oco6eHHocTH nnTaHna tiojibkh b 3aBncnM0CTn ot pa3Me- 
pa nnmeBbix oGteKTOB: pa3HHHHa Meynjiy reHOTHnaMH bEST-2* (e). 
Tpynna «KpynHbix» (a) n «Mejncnx» (6) nnmeBbix opraHH3MOB. 
MANOVA, npHBe^eHM 3HaneHHa cpeflHeB3BeuieHHbix cpe^Hnx. 
ycjioBHbie o6o3HaHeHHa: -+- - HH^eKc HanonHeHHa; «icpynHbie» niime- 
Bbie opraHH3MM (a): -O-Daphnia; OLeptodora; ^^Bythotrephes; 
^O-Heterocope; «MeJiKne» nnmeBbie opraHH3Mbi (6) : —k^Bosmina; 
+Diaptomus; -B-Cyclopoida; -*^Chydorida 

Ha npHMepe pa3HHHHoro TpocjmHecicoro CTaTyca oco6eii, Mapicnpo- 
BaHHbix no ajineJiaM Jioicyca LDH-A* npocJie^KHBaioTca pa3Hbie nyTH 
aflanrannii b flo6biBaHHH nnmn y 3toh CTaiiHOH pbi6bi. Tor^a KaK o^hh 
oco6h cocpeflOTaHHBaioTca b ochobhom Ha noTpe6jieHnn KpynHbix nn- 
meBbix oGteKTOB, apyrne oco6n aKTHBHO noe^aioT mcjikhh nnaHKTOH. 
ManoBepoaTHO, hto roM03nroTbi LDH-A* 120/ 120 «OTKa3biBaK»Tca» ot 
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rroeflaHHa KpynHbix opraHH3MOB. CKopee Bcero, oco6h c reHOTHnoM 
* 1001 100, a TaioKe (b HeMHoro MeHbineii CTeneHH) h reTepo3HroTbi aK- 
thbho Bbie^aa KpynHbix paHKOB, oQqrwuot CKonneHHa nnaHKTOHHbix 
paKoo6pa3Hbix, k kotopmm npnyponeHa flaHHaa craa pbi6. B pe3yjibTaTe 
roM03HroTaM *120/120 ocTaeTca noTpe6n>iTb 6onbinee kouhhcctbo mcji- 

KHX OpraHH3MOB. Bo3MO>KHO, OCo6eHHOCTH flo6bIBaHH>I nnuiH, MapKH- 

pyeMbie annaneM LDH-A*100 CB>i3aHbi c 6onee aKTHBHbiM nnaBaHHeM, 
CBoficTBaMH 3peHHea jih6o noBe^eHHecKHMH peaiojHaMH, HanpaBneHHbi- 
mh Ha flo6biBaHHe iramH (huh KaKHMH-TO apyrHMH aflanraHHJiMH, cuen- 
neHHMMH c aaHHMM aiuiejieM). 

BMecTe c TeM, cneHHanroaHHa roM03HroT LDH-A* 1001 100 Ha nn- 
TaHHe oflHHM BHflOM KpynHbix paKoo6pa3Hbix TaHT b ce6e 3HaHHTenb- 
Hyio onacHOCTb: 3hmoh, Kor^a KonHHecTBO nnmeBbix opraHH3MOB 
3HaHHTeJibHO CHH>KaeTca, a nnaHKTOH npeflCTaBneH b ochobhom mchkh- 
mh (j)opMaMH, TaKHe oco6h b nepByio onepeflb noflBepraioTca 3JiHMHHa- 
Hhh. HMeHHo 3tot npoHecc h oTpaacaeTca b ce30HHOM Kane6aHHH 
nacTOT anneneH LDH-A*, hto 6yaeT paccMOTpeHo ^ajiee. B oceHHe- 
3HMHHH nepnofl, Kor^a kouhhcctbo h 6noMacca nnaHKTOHa 3HaHHTenbHO 
yMeHbuiaeTca, roM03HroTbi * 1001 100 HaHHHaioT HcnbiTbiBaTb #ecj)HHHT 
immH. reTepo3HroTbi, a oco6eHHo - anbTepHaTHBHbie roM03HroTbi, 3a 
ch6t mnpoKoro cneKTpa nHraHHa h noTpe6neHHa mcjikhx kopmobmx 
opraHH3MOB cnoco6HM o6ecneHHTb ce6a aocTaTOHHbiM kouhhcctbom 
nniHH h ycneuiHO nepe>KHTb 3HMy. OflHaico b neTHHH nepnofl 3a chSt 
CKpeujHBaHHa Me>Kfly reTepo3HroTaMH nponcxoflHT ce30HHoe noBbiuie- 
HHe flonH roM03HroT *100I100 h yBenHHeHHe hx hhcjichhocth 3a chSt 
npeHMymecTBa b nHTaHHH KpynHbiMH paKoo6pa3HbiMH. 

Jinx pbi6 c pa3HMMH reHOTHnaMH no noKycy bEST-2* TaioKe npo- 
cne>KHBaioTca 3HaHHrenbHbie pa3HHHH>i b hx Tpo(j)oiiorHHecKOM CTaTyce 
(pnc. 9.7). JIrs oco6en, roM03HroTHbix no annenio bEST-2Ml xapaK- 
TepHo caMoe BbicoKoe 3HaneHHe HH^eKca HanoimeHHa. 3to, npe>Kfle 
Bcero, CB>i3aHO c aKTHBHbiM noTpe6neHHeM KpynHbix Heterocope. Hh- 
jxqkc H36HpaTeJH>HOCTH fljia roM03HroT *41/41 no 3TOMy nnmeBOMy o6t>- 
eKTy Bbiuie, HeM jura ^pyrnx reHOTHnoB (Ta6n. 9.5). flpyraM Ba>KHbiM 

KOMnOHeHTOM B nHTaHHH flaHHMX rOM03HrOT COCTaBJiaiOT pa3JIHHHbie 

BeTBHCToycbie paKoo6pa3Hbie. AnbTepHaTHBHbie roM03HroTbi no ajinejiio 
bEST-2*45 TaioKe noTpe6n>noT aobohbho Ganbinoe kojihhcctbo 
Heterocope, ho b hx nHTaHHH y>Ke HeManyio flonio 3aHHMaioT KpynHbie 
Daphnia h Bythotrephes, a H3 rpynnbi «MenKHX» kopmobmx opraHH3MOB 
BenHKa panb Cyclopoida h Bosmina. OflHaKO HH^eKC HanonHeHHa y 3thx 
oco6efi HH>Ke, HeM ana roM03HroT Mil 41 . reTopH3nroTbi Mil 45 HMeioT 
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3HaneHHa mmeicca HanajmeHHa npHMepHO cxo>KHe c roM03HroTaMH 
*45I45. OcHOBy hx nnmeBoro KOMKa cocTaBnaioT KpynHbie Heterocope 
h pa3HHHHbie Cyclopoida. 

Ha npHMepe noicyca bEST-2 * mo>kho BbiflBHHyTb npeflnonroKeHHe o 
pa3Hofi ceneKTHBHofi ueHHOCTH anneneH 3Toro noicyca. Oco6h, roM03H- 
roTHbie no annenio bEST-2*45 o6naflaioT xoTb h MeHbiHHM HH^eiccoM 
HanoJiHeHHa, ho caMMM hihpokhm cneKTpoM nHTaHHa. Taic KaK nacTOTa 
3Toro ajinejia b npouecce cymecTBOBaHHa Pm6hhckoh nonynauHH 
ttojibkh coxpaHaeTca Ha oneHb bmcokom ypoBHe (Ta6ji. 6.13), to mo>kho 
BMflBHHyTb npeflnoJio>KeHHe, hto yqacTHe cooTBeTCTByiomero anno3HMa 
b nnnHflHOM o6MeHe tkwibkh jiaer HeKOTopbie npeHMymecTBa b ycnoBH- 
ax 3Toro ceBepHoro BOfloxpaHHJiHma. 3HaHHTenbHoe noBbinieHHe nacTO- 
tbi ajinena bEST-2*41 nponcxoflHT jihhib b neTHe-oceHHHH nepnofl, 
Kor^a b nonynaHHH oneHb BenHKa ^ona ceroneTKOB, ana KOTopux otho- 
CHTeJibHaa npHcnoco6jieHHOCTb reHOTHna *41I41 MaKCHManbHa (Ta6n. 
9.3). OflHaKO y>Ke k 3HMe nacTOTa 3Toro ajinena na^aeT (cm. ^anee), a b 
reHepaTHBHofi nacTH nonynaHHH k nepHojry pa3MHO>KeHHa aocraraeT 
Ha6jHOflaeMbix 3HaneHHH. 

9.5. Ce30HHaa juiiiaiviiiKa reHeTHHeciaix noKa3aTejiefl 

H3MeHeHHe reHeraHecKHx xapaKTepncTHK b Tenemie ro,na b nony- 
naHHax no3BOHOHHbix >khbothmx - pacnpocTpaHeHHoe aBJieHHe {}\mm- 
MHKa..., 2004). Ecjih ana npoxoflHbix h nonynpoxoflHbix pu6 TaKHe 
aaHHbie HMeioTca, to ana >KHHbix cj)opM pu6 3tot Bonpoc He oneHt H3y- 
neH (AnTyxoB, 2003). B noaaBJiaiomeM 6ojibHiHHCTBe cnynaeB cymecT- 
ByeT HanHHHe npaMofi CBa3H MOKjjy flHHaMHKofi napaMeTpoB 6enKOBoro 
nanHMop(j)H3Ma h ce30HHbiMH H3MeHeHHaMH cpe^bi o6nTaHHa, jih6o c 

HHKJIHHeCKHMH H3MeHeHHaMH HHCJieHHOCTH >KHBOTHMX (FoUyGHOB, 

1988). Ce30HHaa ^HHaMHica b cnynae tiojibkh HHTepecHa eme h TeM, hto 

3TO KOpOTKOHHKJIOBBIH BHfl, CpOK >KH3HH OCHOBHOH MaCCbl OCo6efi B Pbl- 

6hhckom BOfloxpaHHJiHme, KaK npaBHJio, He npeBMinaeT 3-x JieT (KnaHi- 
ko h pp., 2006). TaKHM o6pa30M, aaace He6ojn>HiHe npeHMymecTBa npn 
nepe3HMOBKe pbi6bi, oco6eHHo ceroneTOK, chjibho yBejiHHHBaioT niaHcu 
Ha ycnenmoe pa3MHo>KeHHe b cneayiomeM ce30He. 

J\ji% Ha6jnofleHHa 3a ce30HHofi flHHaMHKofi nacTOT anneneH b ce30H 
2005/06 it. Ha cTaHHHH KonpHHo (Pu6HHCKoe BOfloxpaHHUHme, Bojdk- 
ckhh nnec) npoBOflHnca hob tk)jh>kh c nocjieayioHiHM reHeraKo- 
GnoxHMHHecKHM aHanH30M npo6. IlojiyHeHHMe pe3ynbTaTbi npeacTaB- 
neHM Ha pnc. 9.8 h 9.9. 
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3HMA BECHA JETO OCEHB 

CB30H 

PacyHOK 9.8. Ce30HHbie H3MeHeHna nacTOT MeflneHHOMHrpHpyiomHx 
(no OTHomeHHio k aHO,ay) anjieJibHbix BapHaHTOB HeKOTopux reHeTHHe- 

CKHX JIOKyCOB TTOJIBKH 

IlpeacTaBJieHHMe aaHHbie no3BOJiaioT ycTaHOBHTb hcckojibko bo3- 
MoacHbix BapnaHTOB ^HHaMHKH ajinenbHMX nacTOT. J\ji% noKyca acnapTa- 
TaMHHOTpaHC(J)epa3bi xapaicrepHa 3HaHHTejn>Haa KOHCTanrHOCTb nacTOT 
anjiejiefl. ^ocTOBepHbix H3MeHeHHH 3Toro napaMeTpa Meamy ce30HaMH 
He Ha6jiK)flaeTca (p>0,05). Bepojrrao, 3HaHHMoro bjihjihhji Ha 3HMOBKy h 
pa3MHO>KeHHe aaHHbiii noicyc He OKa3MBaeT, xotji HacTOTM anneneH He- 
ckojibko H3MeH5HOTca b oceHHee-3HMHHH nepHOfl. HHaa KapTHHa Ha6jHO- 
XiaeTca fljia anneneH noicyca JiaKTaTflerHflporeHa3bi-A. B 3hmhhh nepnoa 
ero nacTOTa HeBejiHKa, a k Hanajiy BeceHHero ce30Ha eine 6onee cronKa- 
eTca (% 2 =1 1,19; p<0,05). B BeceHHe-JieTHHH nepnoa nacTOTa ajinejia 
LDH-A*100 B03pacTaeT (x 2= 10,13; p<0,05) h k KOHuy neTa ^ocTHraeT 
CBoero roflOBoro MaKCHMyMa. K Hanajiy oceHH HacTOTa ajuiejia *100 
bhobb HaHHHaeT flocroBepHO CHHacaTbca (x 2 =4,81; p<0,05). 

^H(J)(J)epeHHHanbHoe BbiacHBaHHe ocoGeii, pa3HHHHbix no reHOTH- 
naM LDH* onncaHO jijis MHornx bh^ob pbi6 (Khphhhhhkob, HBaHOBa, 
1977; Johnson, 1971; Redding, Schreck, 1979; Mork, Sundnes, 1985). 
BepoaTHO, AJia ttoubkh ce30HHbie KOJieGamui qacTOTM annena LDH- 
A*100 b npea3HMHHH nepnofl CBa3aHbi c 3JiHMHHaHHeS MajibKOB nepBOH 
h BTopofi nopHHH HepecTa. HanGojibniee ^aBneHHe OT6opa no Jioicycy 
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LDH-A* Ha6jiK)flaeTca npn CMeHe JieTHero ce30Ha Ha oceHrorii, Kor^a 
npoHcxo^HT HaH6oJibinaa CMepTHOCTb ceroneTKOB ttoubkh nepea 3H- 

MOBKOH. 
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CesoH 
PacyHOK 9.9. Ce30HHbie H3MeHeHHa hht6hchbhocth oT6opa no hckoto- 

pblM reHeTHHeCKHM JIOKyCaM HepHOMOpCKOKaCnHHCKOH TKMBKH (Pbl- 

6HHCKoe BOfloxpaHHUHiue, ce30H 2005/06 it.) 

JIjisl JioKyca 3CTepa3M Taicace xapaicrepHO JieTHee yBeJinHemie nac- 
totbi ajinena bEST-2*41. K oceHH ero nacTOTa He3HaHHTenbHO CHH>KaeT- 
ca, a cymecTBeHHoe jjocTOBepHoe yMeHbiueHHe HacTynaeT jiHiiib b 
3hmhhh nepnofl (x 2= 13,47; p<0,05). Bepojrrao, HaH6oJibinee BJiHJiHHe 
OT6opa Ha noicyc bEST-2 * CKa3biBaeTca no3#Heii oceHbio, Koryia nponc- 
xoziht noxojiojiaHHe h cMeHa kopmoboh 6a3bi. 

^na JioKyca ME-1* HaHHHaa c neTHero nepnoaa xapaKTepHO no- 
CTeneHHoe yBenHneHHe annena ME-1*100, aocTOBepHoe yMeHbiueHHe 
KOToporo npoHcxo^HT jihhib no33HeH 3hmoh h b Hanajie BeCHBI 
(% 2 = 17,07; p<0,05). ^Jia 3Toro reHeTHHecicoro Jioicyca xapaicrepHbi ppa 
BcnjiecKa ^aBneHHa oT6opa - BecHoii h oceHbio (pnc. 9.9), hto mtokct 
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6bITb CB5I3aHO CO CMeHOH npHOpHTeTa OT BBDKHBaHHa K pa3MHO>KeHHK), 

KaK 3to npoHcxoflHT y MHornx >khbothmx (Aiiajia, 1981). 

Ilpn cpaBHeHHH THna n hht6hchbhocth OT6opa b TeneHHe ro^a .zuia 
pa3Hbix reHeTHHecKHX JioicycoB ttojibkh Ha6jiK)flaeTca pa3JiHHHaa p,uua- 
MHKa oTHocHTejibHbix npncnoco6jieHHocTen reHOTHnoB (pnc. 9.10). 

a 
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PacyHOK 9.10. CxeMa H3MeHeHHa hhtchchbhocth h THna OT6opa b no- 
nynannn ttoubkh b TeneHne ce30Ha 2005/06 rr. (pbi6nHCKoe BOfloxpaHH- 
nHiue, Boidkckhh nnec) no TpeM reHeTHHecKHM JioicycaM: a - LDH-A*; 
6 - bEST-2*; e - ME-1*. ycnoBHbie o6o3HaHeHna: S - HHTeHCHBHOCTb 
OT6opa; W n , W l2 , W 2 2 - OTHOCHTeJibmie npncnoco6jieHHOCTH reHOTnnoB 

Rim JioKyca JiaKTaT,aerH,aporeHa3M-A xapaKTepHO cnjibHoe H3Me- 
HeHne OTHOCHTenbHbix npncnoco6jieHHOCTen reHOTnnoB n aaBJieHna 
OT6opa b TeneHne ce30Ha (pnc. 9.10,a). Han6onee cnnbHo ot6op aen- 
CTByeT npn nepexo^e k 3HMe, Koryja pa^HKajibHO H3MeHaeTca othoch- 
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TenbHaa npHcnocoGneHHOCTb roM03HroT. B aaHHOM cnynae OT6op oica- 
3MBaeT HanpaBneHHoe B03fleficTBHe: MaKCHManbHaa npHcnoco6neH- 
hoctb roM03HroT no annenio LDH-A*100 b hcthmh nepno/i, 3hmoh 
MeHaeTca Ha MaKCHMajibHyio npHcnoco6jieHHOCTb ajibTepHaTHBHbix 
roM03HroT *120/120. B BeceHHHH nepnofl OT6op hocht xapaKTep 6a- 
naHCHpyiomero, a HanGoJibmaa npHcnocoGneHHOCTb nepeMemaeTca Ha 
reTepo3HroTM. 

J\jix noKyca bEST-2 * xapaicrepHbi H3MeHeHHa ceneKTHBHofi neHHO- 
cth pa3JiHHHbix reHOTHnoB, aHanorHHHbie Jioicycy LDH-A*, c toh hhhib 
pa3HHHen, hto npn nepexo^e c BecHbi k neTy ot6op MeHaeTca c 6ajiaH- 
cnpyiomero Ha flH3pynrHBHbiH (pnc. 9.10,6). B aaHHOM cnynae b jicthkh 
nepnofl nofl B03fleficTBHeM aropynTHBHoro OT6opa b nonynanHH Tionb- 
kh B03HHKaeT 6onbinoe reHOTHnHHecKoe pa3Hoo6pa3He no 3TOMy noicy- 
cy. Ilpn nepexo^e k 3HMe npoHcxo^HT 3HHMHHanHa 6onbinoro HHcna 
oco6efi, npeayje Bcero ceroneTKOB h cTapbix ocoGefi, onHaico HajconjieH- 
Hoe pa3Hoo6pa3He, Bepo>rrao, cnoco6cTByeT coxpaHeHHio nacTH ynan- 
Hbix fljia naHHoro ce30Ha KOM6HHanHH. 

Jinn reHeTHHecKoro noicyca ME-1 * TaioKe xapaKTepHa CMeHa Bcex 
THnoB oT6opa, npnneM 3HaHHTenbHoe H3MeHeHHe nacTOT anneneH npo- 
hcxohht JiHnib b 3HMHHH nepnofl, Korna MeHaeTca THn OT6opa c flH3pyn- 
THBHoro Ha 6anaHCHpyioniHH (pnc. 9.10,e). 

Ha6jnonaeMbie Kone6aHHa reHeTHnecKHx noKa3aTeneH cBH^eTenb- 
CTByio o cjioacHbix ce30HHbix nepecTpoHKax b reHeTHHecKofi cTpyKType 
nonynaHHH, CBa3aHHbiMH c H3MeHeHHaMH B03pacTHoro cocTaBa h ycno- 
BHaMH 3HMOBKH ochobhoh HacTH nonynaHHH - ceroneTKOB h ocoGen 
B03pacTa 1+, hto npoHcxo^HT KaK HenocpeflCTBeHHO nop, BJinaHHeM ce- 
30hhmx MeHaiomHxca aGnoTHHecKHX (j)aKTopoB, TaK h, BepoaTHO, co 
CMeHofi KanecTBeHHoro h KonHHecTBeHHoro cocTaBa nnmeBbix opraHH3- 

MOB. 
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3aKJiH)HeHHe 

IlpeflCTaBJieHHMe aaHHbie no3BanaioT onpeaenHTb CTpaTerHHecKHe 
nyrn reHeTHKO-6HXHMHHecKHX aaanTauHH tioubkh npn pacceneHHH no 
peHHMM BOfloxpaHHnnmaM. PaccMOTpeHHe aflanTauHOHHbix npeo6pa30- 
BaHHH b cnynae GnonorHHecKHX HHBa3HH no3BanaeT H3yHHTb 3tot npo- 
Hecc «3flecb h cennao) b npHpo^Hbix ycnoBHax, Gjiaro^apa neMy 
AOCTHraeTca nynmee noHHMaHHe MHKpo3BaniOHHOHHbix npeo6pa30Ba- 
hhh b KpaeBbix nonynaHHax, neM npn TeopeTHHecKHX nocTpoeHHax, oc- 
HOBaHHbix Ha Jia6opaTopHbix HCCJie^OBaHHax. 

J\jik ttojibkh, paccejiHBmefica no Been Bonre, Ha6jnoflaeMoe reHo- 
TnnnHecKoe pa3Hoo6pa3ne opraHH3MOB onpe/jenaeTca b 6hoxhmhhcckhx 
a^anTannax Ha ypoBHe H30(j)epMeHTOB. 3to npoonoKHBaeTca ana anno- 
3hmob MbinieHHofi JiaKTaTflerHflporeHa3bi-A. AjuieJibHbiH BapnaHT LDH- 
A*100, BepoaTHee Bcero, HMeeT hctophhcckh «MopcKoe» npoHcxo>Kfle- 
HHe. Ha nonyjMHHOHHOM ypoBHe Taicaa rHnoTe3a noflTBep^aeTca oco- 
6eHHOCTaMH reorpacj)HHecKoro pacnpeaeneHHa anneneH noicyca LDH- 
A*. B Mopax nacTOTa anno3HMa LDH-A*100 MaKCHManbHa, a y po/iCT- 
BeHHoro, o6nHraTHO MopcKoro BH^a - C. engrauliformes H30(j)epMeHT 
npeflCTaBneH tojibko npoflyKTOM aHanorHHHoro ajuiena. B nonynaHHax 
aTJiaHTHHecKofi h THXooKeaHCKofi cenbflefi Clupea harengus h C. pallasi 
TaioKe npeo6jianaeT aHajioraHHbin aiui03HM JiaKTaTfleranporeHa3bi-A 
(Jorstad, 2004). 

NacTOTa BapnaHTa LDH-A*120 B03pacTaeT b npecHOBOflHbix sko- 
CHCTeMax, hto npocJie>KHBaeTca Ha nonynaHHax tiojibkh Jipenpa, Bourn 
n KaMbi. Ilpn paccMOTpeHnn reHeTHHecKnx xapaKTepncTHK 3th rpynn 
nonyjiannn CTaHOBnrca bo3mo>khmm npoanennTb cicopocTb MHKpo3BO- 
jnonnoHHbix npeo6pa30BaHHH b ycnoBnax HacTHHHon H30Jiannn. He- 
o6biHHOCTb BojnKCKO-KaMCKHX nonynannn tiojibkh (cynjecTBeHHoe 
npeoGnanaHne ajuiena LDH-A*120) mo>kho oGtacHHTb nponcxo>KfleHH- 
eM nx ot npecHOBOflHon (j)opMbi, o6nTaBnien b 3aTOHax y r. CapaTOB. 
BepoaTHO, 3Ta >Knnaa (j)opMa B03HHKna b pe3ynbTaTe XBanbmcKon 
TpaHcrpeccnn n noonenyioiHero OTCTynneHna Kacnna okojio 20-40 
Tbic. ji. Ha3afl. 3a 3tot nepnoa npoH3oninn 3HaHHTenbHbie ananraHHH k 
o6nTaHHio b ycnoBnax npecHbix boa peHHbix 3KocncTeM, hto OTpa3H- 
jiocb b cynjecTBeHHOM nepepacnpeaeneHnn ajuieJibHbix nacTOT LDH-A*. 
B J\nenpe Taicnx nponeccoB He 6bmo, a nponBH>KeHHe TiojibKH no peKe 
3aTpyflHann ^HenpoBCKne noporn. nocne Hanajia rnnpocTpoHTenbCTBa 
Ha ,H,Henpe b Hanane XX Beica rnnpoJiorHHecKHH pe>KHM peKH cnnbHO 
H3MeHHnca: noporn ncHe3nn n bo3hhkjih BOfloxpaHnnnma. B pe3ynbTaTe 
3Toro npoH3onr.no paccenemie TionbKH H3 conoHOBaTOBO^Hbix JiHMaHOB 
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b ,n,Herrp. Taic KaK 3BOJnonHOHHMH B03pacT 3thx nonynannH Man n Taico- 
ro cpoKa, BepoaTHo, HeaocTaTOHHo fljia cymecTBeHHoro H3MeHeHHa re- 
HeTHHecKHX noKa3aTenefi, to h HaGnioflaeMaa flHBepreHnna MeiKjiy 
nonynannaMH TionbKH JiHMaHOB h Jlnempa HeBenHKa n He flocraraeT Ta- 
khx 3HaneHHH, KaK ana Bourn c KaMofi h KacnnncKoro Mopa. 

IlpH H3yneHHH CTpaTerHH 6noxHMHHecKHX a^anTauHH HHTepecHO 
Hccjie^oBaHHe 3Konoro-reHeTHHecKHx oco6eHHocTefi ttojibkh hjojihpo- 
BaHHbix nonynannH b BbicoKOMHHepanrooBaHHbix BOfloeMax (MaHMH, 
KapanyHOBCKoe BOfloxpaHHnnme). ItooJianna KapanyHOBCKoro BOflo- 
xpaHHnnma, o6pa30BaHHoro b ycTbeBon nacTH p. CuaBaHKa npoH30in.ua 
6onee BeKa Ha3a^. BepoaTHo, c toh ace nopu cymecTByeT noKanbHaa 
nonyjianna tiojibkh 3Toro BOfloeMa. Fpynna nonynannH tiojibkh KyMO- 
MaHbiHCKofi kotjiobhhm, BepoaTHo, B03HHKna b pe3yni>TaTe pa3fleneHHa 
IloHTO-KacnHa. Ilo-BHflHMOMy, 3th nonynannH coxpaHnnncb ,no Ha- 
CToamero BpeMeHH KaK p&nnKTM. ,Z],.nHTe.ni>Hoe cymecTBOBaHHe TaKHx 
jiOKajibHbix CTa/i pu6 b ycnoBHax bmcokoh MHHepanHjannH boa npHBe.no 
k Ha6nioflaeMOMy napHTeTHOMy cooTHomeHHio nacTOT ajinenefi LDH- 
A*. TaKHM o6pa30M, h b cnynae H3onannH nponcxoflaT aflanrannoHHMe 
H3MeHeHHa k ycnoBHaM o6HTaHHa, hto Bbipa>KaeTca b cflBnre reHeTnne- 
ckhx xapaKTepncTHK h H3MeHeHHH (|)H3HoiiorHHecKoro onTHMyMa opra- 
HH3MOB. IlpH flJIHTeJIBHOH H30JiaHHH 3Konoro-reHeTHHecKne 
xapaKTepncTHKH nonynannH cflBnraioTca k onTHManbHMM 3HaneHnaM 
fljia aaHHoro Bo^oeMa, a co BpeMeHeM oGecnennBaeTca MaKCHMantHO 
B03Mo>KHoe cooTBeTCTBHe reHOTHna k ycnoBHaM cpe^u h onem, aonroe 
ycTOHHHBoe cocToaHHe CHCTeMM, KaK 3to nporoonmo b cnynae nonyna- 
HHH TIOJIBKH H3 BOflOXpaHHJIHm MaHblHa. 

TaKHM o6pa30M, coBpeMeHHaa (j)HJioreorpa(|)HHecKaa cnTyanna, 
cno>KHBniaaca b pe3yni>TaTe caMopacceneHHa tiojibkh no peKaM EBponu 
onpeaenaeTca KaK ninpoKofi 3KonorHHecKon nnacTHHHOCTbio, TaK h 3Ha- 
HHTejn>HMMH MHrpanHOHHMMH cnoco6HocTaMH BHfla. 3to noflTBep>Kfla- 
eTca nonynannoHHO-reHeTHHecKHMH aaHHMMH no H3anaTaM, a TaKace 
CTpyKTypon «nepexoflHMX» nonynannfi hh30bhh BanrorpaflCKoro BOflo- 
xpaHHnnnia n HroKHero JJpenpa. Cy^a no 6anaHcaM anneneH HjyneHHbix 
reHeTHHecKHX noKycoB, 3th nonynannH ncnuTMBaioT npHTOK MnrpaH- 
tob H3 3CTyapneB. Me>Kfly BceMH nonynannaMH BoJDKCKoro KacKa^a 
BOfloxpaHHnnm TaioKe, BepoaTHO, cymecTByeT nocToaHHbifi o6mch mh- 
rpaHTaMH, hto oGecnennBaeT reHeTnnecKoe e/jnHCTBo Buna bo bcSm 
apeane. Ha ocHOBaHHH reHeTHKO-6HoxnMHHecKnx h aaHHbix RAPD-PCR 
nepecMOTp TaKCOHOMnnecKoro CTaTyca pa3HHHHbix Kpynmjx reorpacj)H- 
necKHX rpynn nonynannH tiojibkh 6e30CHOBaTe.neH. 
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Ba>KHyio ponb b pacnpeflenemiH reHOTHnoB tiojibkh b HOBOo6pa30- 
BaHHofi nonynauHH nrpaioT ce30HHbie H3MeHeHHa aGnoTHHecKHX (})aKTO- 
poB h CMeHa KanecTBeHHoro h KonHHecTBeHHoro cocTaBa nnmeBbix 
opraHH3MOB. Ce30HHoe H3MeHeHHe hht6hchbhocth h THna OT6opa npn- 
BOflHT k B03HHKHOBeHHio BbicoKoro reHoranHHecKoro pa3Hoo6pa3Ha 
BHyTpn nonynauHH. Co3flaHHe Taicofi reHeTHHecKofi reTeporeHHOCTH 
o6ecneHHBaeT nojuxepyKanne HinpoKofi HopMM peaicnHH y tiojibkh b yc- 
noBHax ceBepHbix BOfloxpaHHJiHm, hto no3BonaeT 3TOMy BH^y ycneuiHO 
nepe>KHTi> HanGojiee KpHTHHecKHfi nepnofl cymecTBOBaHHa - 3HMOBicy. 

B hcjiom b cjiynae 6HanorHHecKHX HHBa3Hfi npn aflanroreHe3e B03- 
mo>kho KaK 6bicTpoe H3MeHeHHe reHOTHna BceneHneB, TaK h bo3hhkho- 
BeHHe aflanrannfi 6e3 CTpyicrypHbix nepecTpoeK reHOMa (Prentis et al., 
2008). npHBefleHHbie b HacToamefi pa6oTe ^aHHbie o reHeTHHecKHX 
nponeccax b HOBOo6pa30BaHHbix nonyjumnax HepHOMopcico- 
KacnHHCKOH tiojibkh xopomo cornacyiOTca c npeflCTaBJieHHeM o CHcre- 
Max CTa6HJiH3aHHH reHO(j)OHflOB (ApTaMOHOBa, MaxpoB, 2008). Ilpn 3a- 
ceneHHH tiojibkoh hobmx Bo^oeMOB Ha HaHajibHbix 3Tanax 
Ha6nioflaK)Tca npoHeccbi flecTa6HJiH3anHH reHeTHHecKofi CTpyiaypbi 
(3HaHHTejibHoe BnnaHHe OT6opa, Bbipa>KeHHoe b ^ocTOBepHbix oTicnoHe- 
HHax ot paBHOBecHbix nacTOT ajuienefi 6onbHiHHCTBa reHeTHHecKHX no- 
KycoB). /JaHHMH nponecc npocJie^HBanca b Hanajie 2000-x ro^OB npn 
3aceJieHHH tkwibkoh Pbi6HHCKoro Bo^oxpaHHUHma. B flanbHefimeM, 
npoHcxo^HT CTa6HJiH3aii:Ha reHeTHHecKHX noKa3aTenefi (nacTOTbi anne- 
nefi npH6jiH>KaioTca k paBHOBecHbiM), HaHHHaioT (j)opMHpoBaTbca no- 
KajibHbie CTa^a (BHyTpHnonyjMHHOHHbie rpynnnpoBKH), Tionbica 

CTaHOBHTCa OpraHHHHbIM KOMnOHeHTOM 3KOCHCTeMbI BOfloxpaHHnnma. 

Iloflflep>KaHHe ycTofinHBoro cocto>ihh>i nonyjMHHH o6ecneHHBaeTca 6a- 
naHcnpyiomHM ot6opom, coxpaHjnoinHM ^obojibho BbicoKHfi ypoBeHb 
noJiHMopcj)H3Ma b ceBepHbix nonyjiaunax tiojibkh. 

noJiyHeHHbie ^aHHbie xopomo connacyiOTca c aflariTauHOHHofi «ra- 
noTe3ofi KpacHofi KoponeBbi» BaH-BeneHa - JleBOHTHHa (JIcbohthh, 
1981). B ceBepHbix Bo^oeMax, 3HaHHTejibHo oTHHHaioiuHxcji no BceM 
napaMeTpaM ot BOfloeMOB HCTopHHecicofi nacra apeana tiojibkh, nponc- 
xoflaT perynapHbie H3MeHeHHa ycnoBHfi cymecTBOBaHHa pbi6, b nepByio 
onepeflb cB>i3aHHbie c 3HMOBKofi. CooTBeTCTBeHHo, nocToaHHo H3MeHa- 
eTca a^anTHBHaa nemiocTb pa3HHHHbix reHOTHnoB. /Jobojibho BbicoKaa 
reTepo3HroTHocTb no/wep>KHBaeTc>i HajiHHHeM b HeicoTopbie ce30Hbi 6a- 
naHCHpyiomero OT6opa, cMeHaiomeroca Ha aropynTHBHbifi, hto o6ecne- 
HHBaeT 6onbHioe reHOTHnHnecicoe pa3Hoo6pa3He b nonynaHHH, KOTopoe 
noTOM MO>KeT H3MeHaTbca HanpaBneHHbiM ot6opom no onpeaeneHHOMy 
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reHOTHny. TaKHM o6pa30M, b nonynauHH noflflep>KHBaeTca cocToaHHe 
bmcokoh npHcnoco6neHHOCTH k ycnoBHJiM cymecTBOBaHHa, a uinpoKaa 
HopMa peaiojHH o6ecneHHBaeTca 3a ch6t MeHee npHcnoco6neHHbix k 
XiaHHMM ycnoBHaM, ho noTeHUHajibHO aflanTHBHbix reHOTHnoB - HOCHTe- 
neM bo3mo>khmx MOflH(|)HKauHH, no3BanaiomHX opraHH3My BbDKHTb npH 

H3MeHeHHH B03fleHCTBHa (j)aKTOpOB CpeflM BHe 30HM (j)H3HOJIOrHHeCKOrO 

onTHMyMa (LLIhhikhh, 1984). 
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